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PREFACE

This report was prepared by the U.S. Geological Survey in
cooperation with the State of Colorado and other agencies hLy
personnel of the Colorado District of the Water Resources Di-
vision under the supervision of Je Fe 3lakeyy District Chiefy
and Alfred Clebschy Jres» Regional Hydrologisty Central Regione

This report is one of a series issued State by State under
the direction of O« M. Hackettsy Acting Chief Hydrologists and
the Assistant Chief Hydrologist for Scientific Publications and
Data Managemente.

Data for Colorado are in three volumes as follows:

Volume le Missouri Rivers Arkansas Rivere and
Rio Grande basins in Colorados
Volume 2. (olorado River Basin in Colorados
above the Dolores Rivers and
Volume 3. Dolores Rivery Green Rivery and San
Juan River Basins in Coloradoe

111
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WATER RESOURCES DATA FOR COLORADOs 19738

VOLUME 1: MISSOURI RIVERe ARKANSAS RIVERe AND RIO GRANDE BASINS
VOLUME 2: C(COLORADO RIVER BASIN ABOVe THE DOLORES RIVER
VOLUME 3: ODOLORESe GREENs AND SAN JUAN BASINS

INTRODUCTION

Water resources data for Colorado for the 1978 water year consists
of records of stages discharges and water quality of streams; stageos
contentses and water quality of lakes and reservoirs; and water levels
and water quality of wells and springse This report (Volumes 1ls 2+ and
3) contains discharge records for about 440 gaging stationss stace and
contents of 25 lakes and reservoirse 5 partial-record flow stationss
75 crest-stage partial-record stationsy and 250 miscellaneous sites;
water quality for 140 gaging stations and 60 miscellaneous sites; and
water levels for 55 observation wells. Locations of lake- and «ctream-—
gaging stations and water-quality stations are shown in figure l»
locations of crest-stage partial—record stations are shown in figure 2
and locations of observation wells are shown in figure 3. A few
pertinent stations in bordering States are also included in this reporte
The records were collected and computed by the Water Resources Division
of the U«Se Geological Survey under the direction of Je Fe Blakeye
district chiefe These data represent that portion of the National Water
Data System collected by the UeS5. Geological Survey and cooperating
State and Federal agencies in Colorado.

Records of discharge and stage of streamss and contents and stage
of lakes and reservoirs are published in a series of UesSe Geological
Survey kWater-Supply Papers entitleds "Surface—-water Supply of the United
States." Through September 30s 1960y these Water-Supply Papers were
publtished in an annual seriessy and then in a S5-year series for 1961~-65
and 1966-70. Records of chemical qualitys water temperaturess and
suspended sediment were published from 1941 to 1970 in an annual Water-—
Supply Paper series entitledsy "Quality of Surface wWwaters of the United
Statese™ Records of ground-water levels were published from 1935 to
1955 in an annual Water-Supply Paper series entitleds "Water Levels and
Artesian Pressures in Wells in the United Statess"™ and from 1955 to the
present times in 3 5-year Water—-Supply Paper series entitleds “Ground-
Water Levels in the United Statese” .

Beginning with the 1961 water years streamflow records and related
data have been released by the Geological Survey in annual reports on a
State—-boundary basise Beginning with the 1964 water years water-quality
records for surface and ground water have been similarly released in
separate annual reportse These reports provided for rapid release of
preliminary data shortly after the end of the water year. The final
data were then released in the Water-Supply Paper series mentioned
above. Beginning with the 1975 water years water data will be released
on a State-boundary basis in final form and will not be republished in
the Water—-Supply Paper seriese The 1975 and subseguent water year
reports will be in a3 series which will carry an identification number
consisting of the two-letter State abbreviations the last two digits of
the water years and the volume numbere For examplesy this report is
identified as "U«S. Geological Survey Water—-Data Report C0-78-2." These
reports are for sale to the public for a nominal fee from the National
Technical Information Services UeSe Department of Commerces Springfields
Virginia 22151« For more information on available publicationsy see the
section entitleds "PUBLICATIONS" on subsequent pagese
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CODPERATION

The U.Se 5Geological Survey and organizations of the State of Colo-
rado have had cooperative agreements for the systematic collection of
surface-water records since 1895¢ and for water—-quality records since
1941. Organizations that assisted in collecting data for this report
through cooperative agreement with the Survey are:

Colorado Division of Water Resourcesy (e Jeo Kuipery State Engineere.

Colorado Water Conservation Boarde Fe Le Sparkse Directore

Colorado Oepartment of Highwayss Jack Kinstlingers Executive
Directore

Arkansas River Compact Administrationy Frank G. Cooleys Chairman
and Federal Representativee

Colorado River Water Conservation Districts Roland Ce Fischer,

Metropolitan Denver Sewage Disposal District Noe ly William Ee
Dorbitzes Managere.

Northern Colorado Water Conservation Uistricty £e Fe Phippse
Secretary-Managere

Purgatoire River wWater Conservancy Districty Clyde Dawns Presidente
Secretary—Engineere.

Southwestern Water Lonservation Districty Robert He Tyners Ménagers

Southeastern Lolorado Water Conservancy Districte Ce Le Thomsone
General Managere

Ste Vrain and Left Hand Water Conservancy Districty James Ae Cineas
Executive Directore

City and County of Denvers Board of Water Commissionerss Charles Feo
Brannans Presidentes

Eagle County Commissionersy Dale F. Grant, Chairmane

Pitkin County Board of County Commissionerse George Ochsy
County Manager

City of Aspens Phillip Manoneys City Managere

City of Auroraes Ce A« Wemlingers Director of Jtilitiess

Colorado Lity Water and Sanitation Districts Ue Ee Cadys District
Administratore

City of Colorado Springss Department of Public Utilitiess James De
Phillipsy Directore

City of Fort Collinsy Roger Ee Krempely Director of Utilitiese

City of Glenwood Springss John D. Weste Managera

Financial assistance was also provided by the UeSe. Armys Corps of
Engineersy UeSe Army; Bureau of Indian Affairss Bureau of Land
Managements Bureau of Mines, Bureau of Reclamations and the National
Park Services UeSe Department of the Interior; and the Ue.Se<Envirormental
Protection Agencye. Organizations that supplied data are acknowledged in
station descriptionse

Some records have been collected and computed by contractors in
accordance with UeSe Geological Survey specifications and under
Geological Survey quality controle

HYDROLOGIC CONDITIONS

Water year 1978 was a year of extremese The winter snowpack ranged
from near 80 percent of normal in the Rio Grande basin to 150 percent of
normal in the Yampa and White River basinse. The summer was drier and
warmer than usual with Denver recording a record of 52 days above
90 degreese. Streamflow varied from about 75 percent of normal in the
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southeast to about 150 percent of normal in the northwest part of the
s3tate.

Ground-water levels continued to decline in the nortlkern High
Plainss but remained constant in the alluvial river-channel aquiferse

NOTICE

During water year 1978+ revisions were made in the terminology used
to define 143 of the water—quality parameter codes that have been used
by the Geological Survey in its publication of water—-quality data and in
its WATSTORE data systems. These revisions were made to achieve
consistency in terminology and to conform to a joint USGS-EPA agreement
on terminologye They do not represent a change in the way the codes
have been used in the past or in the association of specific code
numbers with identified analytical procedurese

Use of the new terminology began with data for the 1978 water year,
and thereforey it first appears in this publication. Definitions on
which the terminology is based are included in the "Uefinitions" section
of this reports and a table showing both o0ld and new terminology is
attached as an appendix to the reportes

DEFINITION OF TERMS

Terms related to streamflows water qualitys and other hydrologic
data as used in this report are defined belowe See also the table for
converting English units to wetric units (International Systems Sl
units) on the inside of the back coveres

Acre—foot (AC-FTy acre—-ft) is the quantity of water required to
cover 1 acre to a depth of 1 foot and is equivalent to 434560 cubic feet
or about 3264+000 gallons or 19233 cubic metersa

Algae are mostly aquatic single-celledy coloniales or multi-celled
plantss containing chlorophyll and lacking rootss stemse and leavess

Aquifer is a geologic formations group of formationse or part of a
formation that contains sufficient saturated permeable material to yield

significant quantities of water to wells and springse.

Bacteria are microscopic unicellular organismss typically
sphericals rod-likes or spiral and threadlike in shapes often clumped
into colonies. Some bacteria cause diseasey others perform an ersential
role in nature in the recycling of materialss for examples by
decomposing organic matter into a form available for reuse by plantse

Total coliform_bacteria are a particular group of tacteria
that are used as indicators of possible sewage pollutione They are
characterized as aerobic or facultative anaerobics gram-neqatives
nonspore-formings rod-shaped bacteria which ferment lactose with
gas formation within 48 hours at 35°C. In the laboratory these
bacteria are defined as all the organisms which produce colonies
with a golden-green metallic sheen within 24 hours when ir-ubated
at 35°C + 1.0°C on M-Endo medium (nutrient medium for be&-terial
growth)e Their concentrations are expressed as number of colonies
per 100 mL of sample.
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Fecal coliform_bacteria are bacteria that are present in the
intestine or feces of warmblooded animalse They are often used as
indicators of the sanitary quality of the watere In the labcratory
they are defined as all organisms which produce blue cclonies
within 24 hours when incubated at 44.5°C ¢ 0.2°C on M-FC medium
{nutrient medium for bacterial growth)e Their concentrations are
expressed as number of colonies per 100 mL of samplee.

Fecal streptococcal bacteria are bacteria found also in the
intestine of warmblooded animals; their presence in water is
considered to verify fecal pollutione They are characterized as
gram—-positives cocci bacteria which are capable of growth in orain-
heart infusion brothe In the laboratory they are defined as all
the organisms which produce red or pink colonies within 48 hours,
at 359C ¢ 1.0°9C on M-enterrococcus medium (nutrient medium for
bacterial growth)es Their concentrations are expressed as nurpber of

colonies per 100 mL of samplees

Bed_material is the unconsolidated material of which a streambeds
lakes pondes reservoirs or estuary bottom is composede

Biochemical oxygen demand (800) is the amount of oxygen required by
bacteria while stabilizing decomposable organic matter under aerobic
conditionse

Biomass is the amount of living matter present at any given timey
expressed as the weight per unit area of volume of habitate.

Ash _weight is the weight of amount of residue present after
the residue from the dry weight determination has been ashed in a
muffle furnace at a temperature of 5009C for 1 houre The ash
weight values of 2zooplankton and phytoplankton are expressed in
g/m3 (grams per cubic meter )y and periphyton and benthic organisms
in g/m2 (grams per square meter)e

Dry weight refers to the weight of residue present after
drying in an oven at 60°C for zooplankton and 105°C for periphyton,
until the weight remains unchangede This weight represents the
total organic matters ash and sedimentss in the samples Dry weight
values are expressed in the same units as ash weighte

Organic_weight or volatile weight of the living substance is
the difference between the dry weight and the ash weights and
represents the actual wWeight of the living matter. The organic
weight is expressed in the same units as for ash and dry w<ightsa.

Wet weight is the weight of 1living matter plus contained
watere

Bottom material See Bed materiale

e s e e e e 2

counted by wusing a microscope and grid or counting celle Many
planktonic organisms are multicelled and are counted according to the
number of contained cells per samples wusually milliliters (mL) or
liters{lL)e

Cfs-day is the volume of water represented by a flow of 1 cubic
foot per second for 24 hourse It is equivalent to 869400 cubic feety
approximately 1.9835 acre-feety about 6464000 gallonse oOr 2+445 cubic
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meterse It represents a runoff of approximately 00372 inch from
1 square miles Or Ne3468 millimeter from 1 square Kilometere

Chemical oxygen_demand (COD) is a measure of the chemically
oxidizable material in the watery and furnishes an approximation of the
amount of organic and reducing material present. The determined value
may correlate with natural water color or with carbonaceous organic

pollution from sewage or industrial wastese

Chlorophyll refers to the green pigments of plantse. Lhlorophyll a

and b are the two most common green pigments in plantse

Contents is the volume of water in a reservoir or lake« Unless
otherwise indicatedy volume is computed on the basis of a level pool and
does not include bank storagee.

Control designates a feature downstream from the gage that
determines the stayge-discharge relation at the gages This feature wmay
be a natural constriction of the channely an artificial structures or a
uniform cross section over a long reach of the channel.

Cubic _foot per_second {(cfse ft3/s) is the rate of discharge rep-
resenting a volume of 1 cubic foot passing a given point during
1 secondsy and is equivalent to approximately 7.48 gallons per secondy
44848 gallons per minutey or 002832 cubtic meters per seconde.

Discharye is the volume of water (or more broadlye volume of fluid
plus suspended sediment)s that passes a given point within a given

period of timee

Mean_discharge (MEAN) is the arithmetic mean of individual
daily mean discharges during a specific periode

Instantaneous discharye s the discharge at a particular
instant of timee

Dissolved refers to that material in a representative water sample
which passes through a 0«45 ym membrane filtere This is a convenient
operational definition used by Federal agencies that collect water data.
Determinations of "dissolved" constituents are made on subsamples of the

filtratees

Dissolved oxygen (DO) is the dissolved-oxygen content of water in
equilibrium with air is a function of atmospheric pressurey and temper-—
ature and dissolved-solids content of the watere The ability of water
to retain oxygen decreases with increasing temperature or dissolved
solidsy with small temperature changes having the more significant
effects Photosynthesis and respiration may cause diurnal variations in
dissolved-oxygen content in water from some streamsSe

Drainage area of a stream at a specified location is that areay
measured in a horizontal planesy enclosed by a topographic divide from
which direct surface vrunoff from precipitation normally drains by
gravity into the stream above the specified pointe Figures of drainage
area given herein include all closed basinsy or noncontributing areass
Wwithin the area unless otherwise notede

Gage_height (GeHe) is the water-surface elevation referred to some
arbitrary gage datume Gage height is often used interchangeably with
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the more general term "stages" although gage height is more appropriate
Wwhen used with a reading on a gagee.

Gaging_station is a particular site on a streams canals lakes or
reservoir where systematic observations of gage height or discharge are
obtainedes Wwhen used in connection with a discharge records the term is
applied only to those gaging stations where a continuous record of
discharge is computeds

Hardness of water is the physical-chemical characteristic that is
commonly recaognized by the increased quantity of soap required to
produce lathere It is attributable to the presence of alkaline earths
(principally calcium and magnesium) and is expressed 4as equivalent
calcium carbonate (CaCO,) e

Micrograms per liter (UG/L ugsL) is a wunit expressing the
concentration of chemical constituents in solution as mass (micrograms)
of solute per unit volume (liter) of water. One thousand microyrams per
liter is equivalent to one milligram per litere

Milligrams _per_liter (MG/Le mg/L) is a unit for expressing the
concentration of chemical constituents in solutione Milligrams per
liter represent the mass of solute per unit volume (liter) of water.
Concentration of suspended sediment also is expressed in mg/Ls and is
based on the mass of sediment per liter of water—sediment mixturne

Table lea—-Factors for conversion_of chemical constituents in_milligrams
or_micrograms per liter to milliequivalents per liter

TTMulti- Multi-

Ion ply by Ion ply by

Aluminum (A1) %eeena. 0e11119 Iodide (I 1)eeececsces 0.00788
AmMMONia a5 Neesesssase «07143 Iron (Fe‘3)*.......... «05372
Barium (Ba'2)eeeccecas .01456 Lead (P %)% eecanncacs «00965
Bicarbonate (HCOS—I)-. «01639 Lithium (Li 1) %eeeeans el44ll
Bromide (Br !)esecscss .01251 Magnesium (Mg*%)ececes .08226
Calcium (Ca’z)....-... « 04990 Manganese (Mn*z)*..... «03640
Carbonate (€O, %)esces 03333 Nickel (Ni*%)%eseeanes 03406
Chloride (€1  )eeeenes .02821 Nitrate as Neeeeeseess .07143
Chromium (Crfb)*...... 11539 Nitrite 35S Neecesesessse 07143
Cobalt (€0 %)% eaenceas .03394 Phosphatesortho as Pee «09686
Copper (Cu % )%eeecenas .03148 Potassium (K ' )ecessas .02557
Cyanide (CN-')eeseeeas «03844 Sodium (Na' 1) eeeceanae «04350
Fluoride (F ')esceaces «05264 Strontium (Sr %)%eeees .02283
Hydrogen (H'!)eeeeeens «99209 Sulfate (504'2)....... .02082
Hydroxide (OH !)eeeees «05830 Zinc (ZIN*?)%ececccccne .03060

#*Constituents reported in micrograms per liter; multiply by factor
and divide results by 1+000.
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National Geodetic Vertical Datum_of 1929 (NGVD) is a geodetic datum
derived from & general adjustment of the first order level nets of both
the United States and Canadae It was formerly called "Sea Level Datum
of 1929*" or "mean sea level"™ in this series of reportse Althouah the
datum was derived from the average sea level over a period of many years
at 26 tide stations along the Atlanticy Gulf of Mexicos and Facific
Coastse it does not necessarily represent local mean sea level at any
particular place.

Partial-record_station is a particular site where limited stream-
flow data are collected systematically over a period of years for use in
hydrologic analysesae

Particle _size is the diametery in millimeters (mm)s of suspended
sediment or bed material determined either by Sieve or sedimentation
methodse Sedimentation methods (pipete bottom-withagrawal tubesy visual-
accunmulation tube) determine fall diameter of particles in either
distilled water (chemically dispersed) or in native water (the river
water at the time and point of sampling)e.

Table 2.--Factors for conversion of sediment concentration
in_milligrams _per liter to _parts per _million%*
(A1l values calculated to three siygnificant figures)

— —— . . S e e e e e e e S, S Al e, . e e e . . e ——

Range of Range of Range of Range of
concen- concen— concen— concen-
tration Di- tration Di—- tration Di- tration Di~-
1in 1000 vide in 1000 vide in 1000 vide in 1000 vide
mg/L oy mg/L by mg/L by mg/L by
0 - 8 1.00 201-217 lel3 4l1-424 le26 619-634 139
805~ 24 1.01 218-232 lel4 427-440 le27 636-650 l.40
2442 - 40 1.02 234-2438 lel5 443-4517 1.28 652-6606 la4l
4De5 ~ 56 1.03 250-264 lel6 460—-473 1.29 668-682 le42
565 — T2 1.04 266-280 1.17 4T76—-489 1.30 684-698 le43
72«5 — 88 1.05 282-297 l«18 492-506 1«31 T700-715 l.44
8845 -104 L.06 299-313 lei9 508-522 1e32 717-730 1«45
105 -120 107 315-329 1«20 924-533 le33 732-747 le46
121 -136 1.08 331-345 le21 540-554% 134 749-762 lea47
137 -152 1.09 347-361 l1.22 556-570 135 765-180 148
153 -169 1.10 363-378 1«23 572-585 1«36 782-17196 le49
170 -185 lell 380-393 le24 587-602 137 798-810 1«50
186 =200 lel2 395-409 1«25 604-617 l.38

*Based on water density of 1.000 g/mL and a specific gravity of
sediment of 2.65.

Particle-size classificationes as used in this reportey agrees with
recommendations made by the American Geophysical Union Subcommittee on
Sediment Terminologye The classification is as follows:

Classification Size (mm) Method of analysis
C]ay......:..... 0.00024 — 0.004 Sedimentation
Siltesencsnesnssass « 004 - o062 Sedimentation
SaNdesvecscevece 0062 - 20 Sedimentation or sieve

Gravel ceevececces 20 - 640 Sieve
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The particle-size distributions given in this report are not necessarily
representative of all particles in transport in the streams Most of the
organic material is removed and the sample is subjected to mechanical
and chemical dispersion before analysis in distilled wateres Chemical
dispersion is not used for native—-water analysise

Periphyton is the assemblage of microorganisms attached to and
growing upon solid surfacese. While primarily consisting of algaes they
also include bacterias fungis protozoas rotiferss and other small
organismse. Periphyton is a useful indicator of water quality.

Pesticide_network is a network of regularly sampled water-quality
stations where samples are collected to determine the concentration and
distribution of pesticides in streams whose waters are used for
irrigation or in streams in areas where potential contamination could
result from the application of the commonly used insecticides and
herbicidese

Pesticides are chemical compounds wused to control undesirable
plants and animalse Major categories of pesticides include
insecticidesy miticidesy fungicidessy herbicidesy and rodenticidess
Insecticides and herbicidesy which control insects and plants

respectivelys are the two categories reportedes

Phytoplankton is the plant part of the planktone They are usually
microscopic and their movement is subject to the water currentse. Phy-
toplankton growth is dependent upon solar radiation and nutrient
substances. Because they are able to incorporate as well as release
materials to the surrounding waters the phytoplankton have a profound
effect upon the quality of the watera. They are the primary food
producers in the aquatic environmenty and ar2 commonly known as algaee

Blue-green_algae are a group of phytoplankton organisms having
a blue pigments in addition to the green pigment called
chlorophyll. Blue-green algae often cause nuisance conditions in
watere.

Diatoms are the unicellular or colonial algae having a

siliceous shell, Their concentrations are expressed as number of
cells per mL of sample.

Green_algae have chlorophyll pigments similar in cclor to
those of higher green plants. Some forms produce algal mats or
floating "moss" in lakess Their concentrations are expressed as

number of cells per mL of sample.

Picocurie (PCy pCi) is one trillionth (1 x 10-12) of the amnaunt of
radioactivity represented by a curie igi). A curie is the amcunt of
radioactivity that yields 3.7 X 10 radioactive disintegrations per

seconde A picocurie yields 222 dpm (disintegrations per minute)e

Polychlorinated _biphenyls (PC3s) are industrial chemicals that are
mixtures of chlorinated biphenyl compounds having various percentages of
chlorine. These compounds are similar (0 structure to organochlorine
insecticidese

Radiochemical _network is a network of regularly sampled water-
quality stations where samples are collected monthly or twice a year {(at
high and low flow) to be analyzed for radioisotopess. The streams that
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are sampled represent major drainage basins in the conterminous United
Statese.

Radioisotopes are isotopic forms of an element that exhibit radio-
activitys Isotopes are varieties of a chemical element that differ in
atomic weights but are very nearly alike in chemical propertiess The
difference arises because the atoms of the isotopic forms of an element
differ in the number of neutrons in the nucleuss For example: Ordinary
chlorine is a mixture of isotopes having atomic weights 35 and 37« with
the natural mixture having atomic weight about 35.453. Many of the
elements similarly exist as mixtures of isotopess and a great many new
isotopes have been produced in the operation of nuclear devices cuch as
the cyclotron (Rose and Roses 1966)e There are 275 isotopes of the 81
stable elements in addition to over 800 radioactive isotopesSe

Radioisotopes that are determined in this program are ratural
uranium in yug/L (micrograms per liter)s radium as radium-226 ic PC/L
(pCi/Ls picocuries per liter)s gross beta radiation as equivalent
strontium/yttrium-30 or cesium—137 in PC/Ls and gross alpha radiation as
micrograms of uranium equivalent per liter (ug/L)e Gross alpha ard beta
radioactivity associated with the fine-grained (silt and clay-sized)
sediments in the samples are also determinede

Recoverable from_bottom _material the amount of a given constituent
that is in solution after a representative sample of bottom material has
been digested by a method (usually using an acid or mixture of acids)
that results in dissolution of only readily soluble substancese
Complete dissolution of all bottom material is not achieved by the
digestion treatment and thus the determination represents less than the
total amount (that iss less than 95 percent) of the constituent in the
samplees To achieve comparability of analytical datas equivailent
digestion procedures would be required of all laboratories performing
such analyses pecause different digestion procedures are likely to
produce different analytical resultse.

Sediment is solid material that originates mostly from
disintegrated rocks and is transported bys suspended ins or depnsited
from water; it includes chemical and biochemical precipitates and
decomposed organic materialy such as humus .« Tne quantitys
characteristicsy and cause of the occurrence of sediment in streavs are
influenced by environmental factorse Some major factors are degree of
slopes length of slopes soil characteristicsy land usages and quantity
and intensity of precipitationes

Suspended sediment is the sediment that at any given time s
maintained in suspension by the upward components of turbulent
currents or that exists in suspension as a colloide

Suspended-sediment_discharge is the rate at which dry weight
of sediment passes a section of a stream or is the quantity of
sedimentsy as measured by dry weighty or by volumes that s
discharged in a given timees Suspended-sediment discharge in tons
per day is computed by multiplying discharge times mg/L times
0.0027.

Total sediment _discharge or total _sediment load is the sum of
the suspended-sediment discharge and the bedload discnarges. It s
the total quantity of sedimenty as measured by dry weiaht or
volumes that is discharged during a given time.
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Suspended-sediment_concentration is the velocity—-w2ighted
concentration of suspended sediment in the sampled zone (from the
water surface to a point approximately 0«3 ft or 0.09 m above the
bed) expressed as milligrams of dry sediments per liter of water-—
sediment mixture (mg/L)e

Mean _concentration is the time-weighted concentration of
suspended sediment passing a stream section during a 24-hour daye

Sodium_adsorption_ratio {SAR) is the expression of relative
activity of sodium ions in exchange reactions with soil and is an index
of sodium or alkali hazard to the soile This ratio should be known

expecially for water used for irrigating farmlandae

Solute is any substance derived from the atmospheres vegetation,

soily Or rocks and is dissolved in watere

Specific_conductance is a measure of the ability of a water to
conduct an electrical current and is expressed in micromhras per
centimeter at 253° . Because the specific conductance is relatecd to the
number and specific chemical types of ions in solutions it can e used
for approximating the dissolved-solids content in the watere. Ccmmonlys
the amount of dissolved solids (in milligrams per liter) ig about
65 percent of the specific conductance (in micromhos per centimaeter at
25°C)e This relation is not constant from stream to stream or from well
to welly and it may even vary in the same source with changes in the
composition of the water.

Stage-discharge _relation is the relation between gage heiaht and
the volume of water per unit of timey flowing in a channele.

Streamflos is the discharge that occurs in a natural channel.
Although the term "discharge" can be applied to the flow of a canaly the
word “streamflow" wuniquely describes the discharge in a surface stream
Courses The term ®“streamflow™ is more general than “runoffe"
Streamflow may be applied to discharge whether or not it is affected by
diversion or regulations

Suspendedsy _recoverable the amount of a given constituent that s in
solution after the part of a representative water—suspended sediment
sample that is retained on a C«45 um membrane filter has been digested
by a method (usually wusing a dilute acid solution) that results in
dissolution of only readily soluble substancess Complete dissolution of
all the particulate matter is not achieved by the digestion treatment
and thus the determination represents something less than the "total"
amount (that iss less than 95 percent) of the constituent present in the
samplee. To achieve «comparapbility of analytical datas equivalent
digestion procedures would be required of all laboratories performing
such analyses because different digestion procedures are likely to
produce different analytical resultse

Determinations of "suspendedy recoverable" constituents are made
either by analyzing portions of the material collected on the filter or»
more commonlys by differences based on determinations of (1) dissolved
and (2) total recoverable concentrations of the constituente

Suspendeds _total the total amount of a given constituent in the
part of a representative water-suspended sediment sample that s
retained on a 0e45 um membrane filtere This term is used only when the
analytical procedure assures measurement of at least 95 percent of the
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constituent determinede. A knowledge of the expected form of the
constituent in the samples as well as the analytical methodology usedy
is required to determine when the results should be reported as
"“suspendeds totale"

Determinations of ‘"suspendedy total" constituents are made either
by analyzing portions of the material collected on the filter ore¢ more
commonlys by differencesy based on determinations of (1) dissolwved and
(2) total concentrations of the constituent.

Thermograph is a thermometer that continuously and automaticaily
recordss on a3 charty the water temperature of a stredme “Temperature
recorder” is the term used to indicate the location of the thermcaraphe

Time-weighted_average is computed by multiplying the number c¢f days
in the sampling period by the concentrations of individual constituents
for the corresponding period and dividing the sum of the products by the
total number of dayse A time-weighted average represents the
composition of water that would be contained in a vessel or reservoir
that had received equal quantities of water from the stream each cay for
the water year.

Tons_per_dacre-foot indicates the dry weight of dissolved solids in
tons (09072 tonnes) in 1 acre-foot (1+233 m3) of watere. It is caomputed
by multiplying the concentration in milligrams per liter by 0.00136.

Tons _per _day is the quantity of a substance iin solution or

suspension in tons (0.2072 tonnes) that passes a stream section during a
24-hour periode

Total the total amount of a given constituent in a representative
water-suspended sediment samples regardless of the constituent’®s
physical or chemical forme This term is used only when the analytical
procedure assures measurement of at least 95 percent of the constituent
present in both the dissolved and suspended phases of the samplees A
knowledge of the expected form of the constituent in the samples as well
as the analytical methodologyy wuseds is required to judge when the
results should be reported as "total." (note that the word "total" does
double duty heres indicating both that the sample consists of a water-
suspended sediment mixture and that the analytical method determines all
of the constituent in the samples)

Total _in_bottom_material the total amount of a given
constituent in a representative sample of bottom materiale This
term is used only when the analytical procedure assures measurement
of at least 95 percent of the constituent determinede A Kknowledge
of the expected form of the constituent in the samples as well as
the analytical methodology useds is reyuired to judge when the
results should be reported as "total in bottom materiale."

Totals _recoverable the amount of a given constituent that is
in solution after a representative water—suspended sediment sample
has been digested by a method (usually wusing a dilute acid
solution) that results in dissolution of only readily soluble
substancese Complete dissolution of all particulate matter is not
achieved by the digestion treatment, and thus the determination
represents something Jless than the "total® amount (that iss less
than 95 percent) of the constituent present in the dissolved and
suspended phases of the samplee. To achieve comparability of
analytical datas equivalent di:estion .rocedures would be re.luired
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of all laboratories performing such analyses because different
digestion procedures are likely to produce different analytical
resultse

Water _year in Geological Survey is the l2-month periods October 1
through September 30. The water year is designated by the calendar year
tn which it ends and which includes 9 of the 12 monthse Thuss the year
ending September 30y 1977+ is called the "1977 water years"

Weighted averdage is used in this report to indicate the discharge-
weighted averagee. It is computed by multiplying the aischarge for a
sampling period by the concentrations of individual constituents for the
corresponding period and dividing the sum of the products by the sum of
the dischargese. A dischar je~weighted average approximdates the
composition of water that would be found in a reservoir containing all
the water passing a given location during the water year after thorough
mixing in the reservoire

WOR is an abbreviation for '"Water-Data Report" in the summary
REVISIONS paragraph to refer to State annual basic—data reports
published after 1974

WRD is wused as an abbreviation for "water—Resources Data®™ in the
summary REVISIONS paragraph to refer to State annual basic-data reports
published prior to 1975.

WSP is used as an abbreviation for “Water—-Supply Paper™ in
reference to published reportse

Zooplankton is the animal part of the planktona Zooplankton are
capable of extensive movements within the water columns and are often
large enough to be seen with the unaided eyes. Zooplankton are secondary
consumers feeding upon bacterias phytoplanktons and detrituss Because
they are the grazers in the aquatic environments the zooplankton are a
vital part of the aquatic food web. The zooplankton community is

dominated oy small crustaceans and rotiferses

SPECIAL NETWORKS AND PROGRAMS

Some of the stations for which data are published in this report
are included in special networks and programse. These stations are
identified by their titles set in parenthesese under the statior namees

Hydrologic_bench—-mark station is one that provides hydrologic data
for a basin in which the hydrologic regimen will 1likely be c¢averned
solely by natural conditionse ©Data collected at a bench-mark station
may be used to separate effects of natural from manmade changes in other
basins which have been developed and in which the physiographys climatey
and geology are similar to those in the undeveloped bench—-mark bésine

Irrigation—-network stations are water-quality stations located at
of near certain streamflow gaging stations west of the main stem of the
Mississippi Rivera Data collected at these stations are used to
evaluate the chemical quality of surface waters used for irrigation and
the changes resulting from the drainage of irrigated landse Prior to
water vyear 1966y the data for these stations were published in the
annual Water-Supply Paper seriess "Quality of Surface Water for
Irrigationsy Western Statesa"
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National stream-guality accounting network is an accounting network
designed by the UeS5e. Geological Survey to meet many of the information
demands of a&agjencies or groups involved in national or regional water-
quality planning and managemente goth accounting and broac-scale
monitoring objectives have been incorporated in the network cesigna
Areal configuration of the network is based on river—basin acccunting
units desi ynated by the QOffice of Water Data Coordination an
consultation with the Water Resources Councile Primary objectives of
the network adare: (1) To depict areal variability of water-auality
conditions nationwide on a year—-py-year basise and (2) to detect and
assess long-term changes in stream qualitye

DUWNSTREAM URDER AND STATION NUMobEKR

Stations are listed in a downstream direction along tre main
streams and stations on tributaries are listed between stations co¢n the
main stream in the order in which those tributaries enter tir<e main
streame Stations on tributaries entering above all mainstream stations
are listed before the first mainstream stationes Stations on tributaries
" to tributaries are listed in a similar mannere. In the 1list of gaginy
stations in the front of this report the rank of tributaries is
indicated by indentions each indention representing one ranke

As an added means of identifications each gaging station and each
partial-record station has been assiyned a station number. These are in
the same downstream order used in this reporte In assigning station
numberss no distinction is made between partial-record stations and
continuous—record gaging stations; therefores the station number for a
partial-record station indicates downstream order position in a list
made up of both types of stationse Water—guality stations located at or
near gaging stations or partial-record stations have the same number as
the gaging or partial-record statione

Gaps are left in the numbers to allow for new stations that may be
established; hence the numbers are not consecutivee The complete 8-
digit number for each stations such as 07083000+ which appears just to
the left of the station names includes the 2-digit part number *07" plus
the 6-digit downstream order number "083000." In this report the
records are listed in downstream order by partse The part number refers
to an area whose boundaries coincide with certain natural drainage

linese Records in this report are for Part 6 (Missouri River basin)y
Part 7 (Lower Mississippi River basin)s and Part 8 (Western Gulf of
Mexico basins)e Records for Part 9 (Colorado River Basin) are in

Volumes 2 and 3. All records for a drainage basin encompassing more
than one State can be arranged in downstream order by assembling pages
from the various State reports by station number to include all records
in the basine

EXPLANATION OF SURFACE-WATER RECURDS
Collection and Computation of Data

The base data collected at gaging stations consist of records of
stage and measurements of discharge of streams or canalss and stages
surface areas and contents of lakes oOr reservoirse In additions
observations of factors affecting the stage-discharge relation or the
stage-capacity relationes weather recordss and other information are used
to supplement base data in determining the daily flow or volume of water
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in storagee. Records of stage are obtained from direct readings on a
nonrecording gage or from a water-stage recorder that gives either a
continuous graph of the fluctuations or a tape punched at 5-y 15~y 30-
or 60-minute intervalse Measurements of discharge are made with a
current metery wusing the general methods adopted by the tGeological
Survey on the basis of experience in stream gaging sSince 1888, These
methods are described in standard textbookss in Water-Supply Paper 888
and in Ue«Se Geological Survey Techniques of water Resources
Investigationsy pook 3y chapter Ab6. Surface areas of Tlakes or
reservoirs are determined from instrument Surveys using standarda
methodse. The configuration of the reservoir bottom is determined by
sounding at many pointse

For stream-gaging stationsy rating tables yiving the discharcge for

any stage are prepared from stage-discharge relation curvese. If
extensions to the rating curves are necessary to express dischargye
greater than measureds they are made on the basis of irdirect

measurements of peak discharge (such as slope—-area or contracted-coening
measurementsey computation of flow over dams or weirs)s velocity—-area
studiese and logarithmic plottinge The daily mean discharge is ccmputed
from gage heights and rating tableses then the monthly and yearly mean
discharge are computed from the daily figuress. If the stage-discharge
relation is subject to change because of frequent or continual change in
the physical features that form the control, the daily mean discharge s
computed by the shifting-control methods in which correction factors
pased on individual discharge measurements and notes by engineers and
observers are wused in applying the gage heights to the rating tablese.
If the stage—-discharge relation for a station is temporarily changed by
the presence of aquatic growth or debris on the controls the daily mean
discharge is computed by what is basically the shifting-control mrethode.

At some stream-gaging stations the stage-discharge relation is
af fected by ice in the wintery, and it becomes impossible to compute the
discharge in the usual mannere. DOischarge for periods of ice effect is
computed on the basis of the gage—-height record and winter discharge
measurementss consideration being given to the available information on
temperature and precipitation, notes by gage observers and hydrologistse
and comparable records of discharge for other stations in the same or
nearby basinse

For a lake or reservoir stations capacity tables giving the
contents for any stage are prepared from stage-area relation curves
defined by surveyse The application of the stage to the capacity table
gives the contentss from which the dailys monthlys or yearly change in
contents is computede

If the stage-capacity curve i5 subject to changes because of
deposition of sediment in the reservoiry periodic resurveys of the
reservoir are necessary to define new stage—capacity curvess During the
period between reservoir surveys the computed contents may be
increasingly in error due to the gradual accumulation of sedimente.

For some gaging stations there are periods when no gage-height
record is obtained or the recorded gage height is so faulty that it
cannot be used to compute daily discharge or contentse. This happens
when the recorder stops or otherwise fails to operate properlys intakes
are pluggedy the float is frozen in the wellsy or for various other
reasonse For such periods the daily discharges are estimated on the
basis of recorded range in stages adjoining good recorde discharge
measurementsy weather recordsy and comparison with other station records
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from the same or nearby basinse Likewise daily contents may be
estimated on the basis of operator®s logs adjoining good records inflow-
outflow studiessy and other informatione

The data in this report generally comprise a description of the
station and tabulations of daily and monthly figurese For gaging
stations on streams or canals a table showing the daily discharge and
monthly and yearly discharge is givens For gaging stations on lakes and
reservoirs a monthly summary table of stage and contents or a table
showing the daily contents s givensa Records are published for the
water yeary which begins on 0October 1 and ends on September 30. A
calendar for the current water year is shown on the inside of the front
cover to facilitate finding the day of the week for any datees

The description of the gaging stations gives the locationsy drainage
areay period of records type and history of gagess averaye discharges
extremes cof discharge or contentss general remarkss and notations of
revisions or previously published recordses The location of the gaging
station and the drainage area are obtained from the most accurate maps
avatlables

River mileages given under "LOCATION" for some stationses is that
determined and used by the Corps of Engineers or other agenciess

Periods for which there are published records for the present
station or for stations jenerally equivalent to the present one are
given under "PERIOD OF RECORD"™

Previously published records of some stations have been found to be
in error on the basis of data or information later obtained. Revisions
of such records are usually published along with the current records in
one of the annual or compilation reportse In order to make it easier to
find such revised recordsy a paragraph headed "REVISED RECORDS" has been
added to the description of all stations for which revised records have
been publisheds Listed therein are all the reports in which revisions
have been publisheds each followed by the water years for which figures
are revised in that reporte 1In listing the water years only one number
is given; for instances 1933 stands for the water year October 1ls 1932,
to September 304 1933« If no dailys monthlys or annual figures of
discharge were reviseds that fact is brought out by notations after the
year dates as follows: ™(M)"™ means that only the instantaneous maximum
discharge was revised; "(m)s" that only the instantaneous minimum was
revised; and "(P)+” that only peak discharges were revised. If the
drainage area has been revisedy the report in which the revised figure
was first published is givens ’

The type of gage currently in use; the datum of the present gage
referred to National Geodetic Vertical Datum; and a condensed history of
the typess locationss and datums of previous gages wused durirg the
period of record are given under "GAGE." National Geodetic Vertical
Datum is explained in “DEFINITION OF TERMSa.™

Information pertaining to the accuracy of the discharge recordss to
conditions that affect the natural flow at the gaging stations

availability of water—-quality recordss and reservoir stations
information on the dam forming the reservoiry the capacitys outlet works
and spillways and purpose and use of the reservoires s given under

"REMARKS ™
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The average discharge for the number of years indicated i< given
under "AVERAGE DISCHARGE;"™ it is not given for stations having fewer
than 5 complete years of record or for stations where changes in water
development during the period of record cause the figure to have little
significances

The maximum discharge (or contents) and the maximum gage bheightes
the minimum discharge if there is little or no regulation (or mninimum
contents)y and the minimum gage heighty if it is significanty are given
under "EXTREMES." The minimum daily discharge is given if there s
extensive reqgulation (also the minimum discharge and gage height if they
are gbnormally low)e The first paragraph are extremes for period of
recorde seconds information available outside the period of records and
lasts those for the «current vyeares Unless otherwise qualifieds the
maximum discharge (or contents) is the instantaneous maximum
corresponding to the crest stage obtained by use of a water-stage
recorder (graphic or digital)e a crest-stage gages or 3 nonrecording
gage read at the time of the crests If the maximum gage height did not
occur on the same day as the maximum discharge (or contents)s it is
yiven separately. Similarlys the minimum is the instantaneous nmMinimum
unless otherwise qualifiede. For some stations peak discharqes are
listed with "EXTREMES FUR THE CURRENT YEAR;" if they ares all
independent peakss including the maximum for the vyears above the
selected base with the time of occurrence and corresponding gage heights
are published in tabular formate Tne base discharges which is given in
the table headingy is selected so that an averagye of about three peaks a
year will be presentede. Peak dischargyes are not published for any
canalsy ditchesy drainsy or for any stream for which tne peaks are
subject to substantial control by man. Time of day is expressed in 24—
hour local standard time; for exampley 12:30 as.me is 0030y 1:30 peme 5
1330. The minimums for these stations are published in a separate
paragraph following the table of peakse

Footnotes to the table of daily discharges are introduced by the
word “NOTE."™ Footnotes are used to indicate periods for which the
discharge is computed or estimated by :special methods because of no
gage—height records backwater from various sourcesy or other unusual
conditionses Periods of no gage-height record are indicated if the
period is continuous for a month or more or includes the maximum
discharge for the year. Periods of backwater from an unusual sources of
indefinite stage-discharge relations or of any other unusual condition
at the gage site are indicated only if they are a month or more in
length and the accuracy of the records is affecteds Days on which the
stage-discharge relation is affected by ice are not indicateds The
methods wused in computing discharge for various unusual conditions have
been explained in precedinyg paragraphse.

The daily table for stream—gaging stations gygives the mean discharge
for each day and is followed by monthly and yearly summariese In the
monthly summary below the daily tabley the line headed "TOTAL" gives the
sum of the daily figurese The 1ine headed "MEAN" ygives the average flow
in cubic feet per second (ft3/s) during the monthe The lines headed
MAX™ and "MIN® give the maximum and minimum daily dischargesy
respectivelyy for the monthe. Discharge for the month is also expressed
in acre-feet (line headed YAC-FT")s In the yearly summary below the
monthly summarys the figures following "MAX"™ are the maximum daily
discharges for the calendar and water years; likewises those following
YMIN” are the minimum daily dischargese.
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For most gaging stations on lakes and reservoirs the data presented
comprise a description of the station and a monthly summary table of
stage and contentse For some reservoirs a table showing daily contents
or stage s givene A skeleton table of capacity at given stages is
published for all reservoirs for which records are published on a daily
basise but is not published for reservoirs for which only monthly data
are givene

Data collected at partial-record stations and at miscellaneous
sites are gyiven in tables at the end of the gaging-station records in
this reporte The first is a table of discharge measurements at low—flow
partial-record stationss the second is a table of annual maximum stage
and discharge at crest-stage stationss the third is & table of storm
precipitation and related runoff at storm—runoff partial-record
stationss and the fourth is a table of discharge measurements at
miscellaneous sites.

ACCURACY OF DATA

The accuracy of streamflow data depends primarily on: (1) The
stability of the stage-discharge relation ory if the control s
unstables the frequency of discharge measurementss and (2) the accuracy
of observations of stages measurements of dischargey and interpretation
of recordse.

The station description under "REMARKS® states the deqree of
accuracy of the records. "Excellent" means that aobout 95 percent of the
daily discharjes is within 5 percent; "good" means within 10 percent;
and "fair® within 15 percentes "Poor" means that daily discharges have
less than "fair" accuracys

Fiqures of daily mean discharge in this report are shown to the
nearest hundredth of a cubic foot per second (ft3/s) for discharges of
less than 1 ft3/s5; to tenths between l.0 and 10 ft3/s; to whole numbers
between 10 and 14000 ft3/s; and to 3 significant figures above
19000 ft3/s5. The number of significant figures used is based solely on
the magnitude of the figuree The same rounding rules apply to discharge
figures listed for partial-record stations and miscellaneous sitese.

Discharge at many stationse as indicated by tne monthly means may
not reflaect natural runoff due to the effects of diversions consunptions
regulation by storages evaporations or other factorse Howevers lecause
all the effects cannot be measured or evaluatedy satisfactory
ad justments generally cannot be madee. for some stationss available
figures of diversions or change in contents of reservoirs are includea
as supplemental datae Even at those stations where adjustments can be
mades large errors in computed runoff may occur if adjustments or losses
are large in comparison with the observed dischargee

PUBLICATIONS

In each Water-Supply Paper entitleds "Surface water Supply of the
United States™ there is a list of numbers of preceding Water-Supply
Papers containing streamflow information for the area covered ty that
reporte In additions there is a list of numbers of Water—Suppiy Papers
containing detailed information on major floods in the area. Ffecords
for stations in Colorado for the period October 1960 to September 1965
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are in Water-Supply Papers 1918y 19195 1921y 1923y 19249 and 1925; and
for the period October 1965 to September 1970 are in Water-Supply Papers
2118y 2119¢ 2121y 21239 21249 and 2125,

Two series of summary reports entitledes "Compilation of Records of
Surface Waters of the United States" have been published; the Ffirst
series covers the entire period of record through September 1950 and the
second series covers the period October 1950 to September 1960. These
reports contain summaries of monthly and annual discharge and mcnthend
storage for all previously published recordsy as well as some records
not contained in the annual series of water-supply paperses All records
were reexamined and revised where warrantede Estimates of discharge
were made to fill short gaps where practicale The yearly summary table
for each gaging station lists the numbers of the water-supply papers in’
which daily records were published for that station. Records for
stations in (olorado are compiled in water—Supply Papers 1310y 1311,
1312y and 1313 through September 1950; and in wWater—5Supply Papers 1730,
1731y 1732y and 1733 for October 1950 to September 1960.

Special reports on major floods or droughts or of other hydrologic
studies for the area have been issued in pupblications other than water-
supply paperse Information relative to these reports may be olbtained
from the district officee

OTHER DATA AVAILABLE

Information of a more detailed nature than that publisned fcr most
of the gaging stationss such as discharge measurementss gage-height
recordss and rating tabless is on file in the district office« Also
most gaging-station records are available in computer-usable form and
many statistical analyses have been made.

RECORDS OF DISCHARGE COLLECTED BY AGENCIES
OTHER THAN THE GEDLOGICAL SURVEY

Records of discharge not published by the Geological Survey were
collected at many sites in Colorado during the water year Lty the
following agencies: City of Coloraaco Springs; Colorado Divicion of
Water Resources; Forest Servicey, UeSe. Department of Agriculture; City
and County of Denvers Board of Water Commissioners; National Weather
Services Uepartment of Commerce; and 38ureau of Reclamationr UeSe
Department of the Interiore
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EXPLANATION UF WATER-QUALITY RECORDS
COLLECTION AND EXAMINATION OF DATA

water samples for analyses usually are collected at or near gaging
stationse The discharge records at these stations are used in
conjunction with the computations of the chemical constituents and
sediment loads.

Descriptive statements are given for water-quality stations located
at or near streamflow staticnse Information jiven includes the
locations drainage areas periods of record for the various water—quality
datas extremes of the pertinent datas and general remarks in a format
similar to that used for streamflow gaging stationse

Water-quality information is presented for chemicaly biologicalye
and microbiological qualitys water temperatures and fluvial sedimenta
Chemical quality includes concentrations of individual dissolved
constituents and certain properties or characteristics such as hardnesss
sodium-absorption-ratios specific conductances and pHe

The biological information includes qualitative and quantitative
analyses of planktons bottom organismss and particulate inorganic and
amor phous matter presente. Microbiological information includes
quantitative identification of certain bacteriological indicator
Organi smse

Prior to the 1968 water years data for chemical constituents and
concentrations of suspended sediment were reported in parts per rillion
{ppm) and water temperatures were reported in degrees Fahrenheit (°F)e
In October 1967+ the Geological Survey began reporting data for chtemical
constituents and concentrations of suspended sediment in milligrans per
liter (mg/L) and water temperatures in degrees Celsius (°L)e In waters
with a density of 1.000 g/mL (grams per milliliter)s parts per nillion
and milligrams per liter can be considered equale In waters with a
density greater than 1000 g/mLs values in parts per million should be
multiplied by the density to convert to milligrams per litere
Temperature reported in degrees Celsius may be converted to degrees
Fahrenheit by using table 3.

TEMPERATURE

Water temperatures were measured at most of the water-cuality
stationse In additions water temperatures are taken at the time of
discnarge measurements for surface—-water stationse For daily stetionsy
the water temperatures are taken at about the same time each day when
the sample is collected. At stations where continuously recording
thermographs are presents the records consist of maximum and minimum
temperatures for each day; stations equipped with noncontinuous cigital
monitors provide temperature records based on hourly punchese

Larye streams have a small diurnal temperature change; shallow
streams may have a daily range of several degrees and may follow closely
the changes in air temperature. Some streams may pe affected by waste-
heat dischargese
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Table 3.--Degrees _Celsius_ (°9C) to_degrees Fahrenheit (9F)%
(Temperature reported to nearest 045°C)

OC OF OC OF OC OF OC OF OC OoF
0.0 32 10.0 50 20.0 68 30.0 86 4040 104

«5 33 10«5 51 20.5 69 305 87 40e° 105
1.0 34 110 52 21.0 70 31e0 88 4l.0 106
1«5 35 115 53 2le5 Tl 31e5 89 41.° 107
2.0 36 12.0 5S4 22.0 712 32.0 90 4240 108
2.5 36 12.5 54 2245 72 3245 90 4245 108
3.0 37 13.0 55 23.0 13 33.0 91 4340 109
3.5 38 13.5 S6 23.5 T4 33.5 92 43,5 110
4.0 39 140 S7 24.0 75 3440 93 44.0 111
4e¢5 40 l4«5 58 245 16 3445 94 4445 112
5«0 4l 15.0 59 25.0 17 35.0 95 4540 113
5.5 42 1565 60 2545 78 355 96 4545 114
6e0 43 16,0 61 2640 79 3640 97 4640 115
6.5 44 165 62 265 80 3645 98 4645 116
7.0 45 17.0 63 27.0 81 37.0 99 470 117
7«5 45 17«5 63 27«5 81 3745 99 4745 117
8.0 46 180 64 28.0 82 3840 100 4840 118
8e5 47 18.5 65 28.5 83 38.5 101 4845 119
9.0 48 19.0 66 29.0 84 39.0 102 49.0 120
9.5

49 19.5 67 2945 85 39.5 103 49.5 121

*0C=5/9(9F-329) or OF=9/5(°9C)+32°,

In October 1968+ the Geological Survey began reporting many of the
chemical constituents as well as the minor elements in wmicrograms per
liter instead of milligrams per liter. (See "Definition of Terms." and
table 5 for converting English units to SI unitse)

SOLUTES

Most methods for «collecting and analyzing water samples to
determine the kinds and concentrations of solutes are described by
Browne Skougstads and Fishman (1970). Analysis of pesticides and
organic substances in water are described by Goerlitz and Lamar (1967)»
Lamary Goerlitze and Law (1965)s and Goerlitz and 3rown (1972)e. The
collection and analysis of aquatice biologicale and microbiological
samples are described by Slack and others (1973)e.

One sample can define adequately the water quality at a given time
if the mixture of solutes throughout the stream <cross section is
homogeneouse. Howevere the concentration of solutes at different
locations in the cross section may vary widely with different rates of
water discharges depending on the source of material and the turbulence
and mixing of the stream. Some streams must be sampled through several
vertical sections to obtain a representative sample needed for an
accurate mean concentration and for use in calculating loade.

Chemical-Juality data published in this report are considered to bpe
the most representative values available for the stations listed. The
values reported represent water-quality conditions at the time of
sampling as much as possibles consistent with available sampling
techniques and methods of analysis. In the rare case where an apparent
inconsistency exists between the reported pH value and the relative
abundance of carbon dioxide species (carbonate and bicarbonate)s the
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inconsistency is the result of a slight uptake of carbon dioxide from
the air by the sample between measurement of pH in the field and
determination of carbonate and bicarpbonate in the laboratorye

For chemical—-quality stations equipped with noncontinuous digital
monitorss the records are based upon hourly punches beginning at 0100
nours and ending at 2400 hours for the day of recorde tfore detailed
records (hourly values) may be obtained from the Geological Survey
district office at the address given on the back of the title page of
this reporte.

SEDIMENT

Suspended-sediment concentrations are determined from samples
collected by using depth—integrating samplerse Samples wusually are
obtained at several verticals in the cross sections or a single sample
may be obtained at a fixed point and a coefficient applied to determine
the mean concentration in the Cross sectionse

During periods of rapidly changing flow or rapidly changing
concentrations samples may have been collected more frequently (twice
daily ors in some instancess hourly). Tne published sediment discharges
for days of rapidly changing flow or concentration were computed ty the
subdivided day method (time-discharge weighted average)s Therefores for
those days when the published sediment discharge value differs from the
value computed as the product of discharge times mean concentration
times 0.0027» the reader can assume that the sediment discharge for that
day was computed by the subdivided day methods. Ffor periods when no
samples were collectedy daily loads of suspended sediment were estimated
on the basis of water dischargey sediment concentrations olbserved
immediately before and after the periodses and suspended—-sediment Jloads
for other periods of similar dischargee A blank in the daily mean
concentration column of the suspended-sediment discharge table incicates
the value in the sediment discharge column was estimateds A zerc value
in the sediment discharge column when there are nonzero values in the
mean discharye and mean concentration columns indicates the load is less
than 0.005 tons per daye

At other stationss suspended-sediment samples were collected
periodically at many verticals in the stream cross sectione Although
data collected periodically may represent conditions only at the time of
observationss such data are useful in establishing seasonal relations
between quality and streamflow in predicting long—term seciment—
discharge characteristics of the streams.

In addition to the records of the quantities of suspended sediment,
records of the periodic measurements of the particle-size distribution
of the suspended sediment and bed material are included.
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WATER-SUPPLY PAPERS

The annual series of Water—Supply Papers that give information on
quality of surface waters in Colorado Are shown in the following table:

Table 4e--Water—-Supply Paper numbers and partse
water years 1941-71

——— e ——

.-Irrigation

Year Part 6 Part 7 Part 8 Part 9 (1951_65)a
1941 942 242 942 942 ——
1942 950 950 950 959 ———
1943 370 970 970 970 Diind
1944 1022 1022 1022 1022 ————
1945 1030 1030 1030 1030 ———
1946 1050 1050 1050 1050 ———
1947 1102 1102 1102 1102 ———
1948 1132 1133 1133 1133 ———
1949 1162 1163 1163 1163 ————
1950 1187 1188 1188 1189 ———
1951 1198 1159 1199 1200 1264
1952 1251 1252 1252 1253 1362
1953 1291 1292 1292 1293 1380
1954 1351 1352 1352 1353 1430
1955 1401 1402 1402 1403 1465
1956 1451 1452 1452 1453 1485
1957 1521 1522 1522 1523 1524
1958 1572 1573 1573 1574 1575
1959 1043 1644 l644 1645 1699
1960 1743 1744 1744 1745 1745
1961 1883 1884 1884 1885 1886
1962 1943 1944 1944 1945 1946
1963 1949 1950 1950 1951 1952
1964 1956 1957 1957 1958 1960
1965 1963 1964 1964 1965 1967
1956 1993 1994 1994 1995 -
1967 2013 2014 2014 2015 -
1968 2095 2096 2097 2098 ——
1969 2145 2140 2147 2148 -
1970 bZlSS bZle 2157 2158 -
1971 2165 2166 2167 2168 -—
9Annual seriesy "Quality of Surface Waters for Irrigations Western

Stdtes."
In preparationes

Information about reports and
Colorado may be obtained from the district office at the
on the back of the title page of this reports

address

other data on quality of water in

given



26 WATER RESOURCES DATA FOR COLORADOD

EXPLANATION OF GROUND-WATER-LEVEL RECORDS
COLLECTION OF DATA

Only ground-water-level data from a obasic national network of
observation wells are published in this reporte These water-level
measurements are intended to provide a record of water—-level changes in
important aquiferse

The locations of wells are referenced by two systemse One system
is based on latitude and longitudes and the second is based on the UeSe
Bureau of Land Management system of land subdivision. The latitude and
longitude grid system facilitates machine processing of data and
plotting of data pointse

The latitude and longitude grid system is used to provide the
geographic location of each wellse The number consists of 15 digitse
The first six digits denote the degreessy minutesy and seconds of
latitude; N designates north; the next seven digits denote degreess
minutess and seconds of longitude; and the last digit is a seguential
number for wells within a l-second grids as shown below in figure 4.

104%8'25"
24’

23

22

21
104°48'20"

38°58'45"
oC

44"

43"

42"

oB

oA
41"

38°58'40"

Coordinates for site A 385841N 10448211
B 385841N10448212
C 385844N 10448230

Figure 4.-- System for numbering wells and miscellaneous
sites (latitude and longitude).
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The 1local well number locates a well within a l0-acre (4<0-ha)
tract wusing the U.S. Bureau of Land Management system of land
subdivisione The components of the local well numper proceed from the
largest to the smallest land subdivisionse This is in contrast to the
legal descriptions which proceeds from the smallest to the largest land
subdivisione The largest subdivision is the surveys Colorado is
governed by three surveys: The Sixth Principal Meridian Survey (S)e the
New Mexico Survey (N)s and the Ute Survey (U)e C(ostilla County was not
included in any of the above official surveys. This report follows the
convention of the Costilla County Assessor in which the northern part of
the county is governed by the Sixth Principal Meridian Survey and the
southern part of the county is governed by a local system called the
Costilla Survey (C)e The first letter of the well location designates
the survaye

A survey is subdivided into four quadrants formed by the
intersection of the baseline and the principal meridian. The second
letter of the well location designates the quadrant: A indicates the
northeast quadranty 8 the northwesty ( the socuthwests and D the
southeaste A quadrant is subdivided in the north-south direction every
6 mi (10 km) by townships and is subdivided in the east-west direction
every 6 mi (10 km) by rangese The first number of the well location
designates the township and the second number designates the range.

The 36-mi2 (93-km2) area described by the township and range
designation is subdivided into 1-mi2 (2.59-km2) areas called sectionss
The sections are numbered sequentiallys. The third number of the well
location designates the sections The sections which contains 640 acres
(259 ha)s ts subdivided into quarter sectionse The l60-acre (t4e«8-ha)
area is designated by the first Jletter following the section: A
indicates the northeast quarteres B the northwests C the southwests and D
the southeaste. The quarter section is subdivided into guarter-quarter
sectionse Tne 40—acre (16e.2-ha) area is designated in the same manner
by the second letter following the sectione The quarter-quarter section
is subdivided into quarter—quarter-quarter sections. The l0-acre (4«0-
ha) area is designated in the same manner by the third letter fcllowing
the sectione If more than one well is located within the l0-acre (40~
ha) tracts the wells are numbered sequentially in the order ir which
they were orijinally inventoriede If this number is necessarys it will
follow the three-letter designatione

The local number is provided for continuity with older reportse

Measurements are made in many types of wells wunder varying
conditionss but the methods of measurement are standardized to the
extent possible. The equipment and measuring techniques used at each
observation well insure that measurements at each well are of consistent
accuracy and reliability.

Water-level measurements in this report are given in feet with
reference to either mean sea level (msl) or land-surface datum (lsd)e.
Mean sea level is the datum plane on which the national network of
precise levels is based; land-surface datum is a datum plane that is
approximately at land surface at each well. If knowns the altitude of
the Jland-surface datum above mean sea level is given in the well
descriptione The height of the measuring point (MP) above or below
land-surface datum is given in each well descriptions Water levels in
wells equipped with recordinjy gages are reported for every fifth day and
the end of each month (eom)e
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Water levels are reported to as many significant figures as can be
justified by the local conditionse For exampley in a measurement of a
depth to water of several hundred feets the error of determining the
absolute value of the total depth to water may be o few tenths of a
footy whereas the error in determining the net change of water level
between successive measurements may be only a hundredth of a few
hundredths of a foot. For lesser depths to watery the accuracy is
greaters. Accordinglys most measurements are reported to a hundrecth of
a foote but some are given only to a tenth of a foot or a larger unite

PUBLICATIONS

Publication of ground-water-level data for the United States in
Water-Supply Papers was beqgun by the UesSe Geological Survey ir 1935.
From 1935 through 1939+ a single water-Supply Paper covering the entire
nation was issued each year (water—-Supply Papers 777y 817+ 840y 845+ and
886)e from 1940 through 1974y separate Water—Supply Papers were issued
for six sections of the United States. wWater-level data for Cclorado
are included in the Water-Supply Papers listed pelows each report
containing one or more calendar years (January through December) of
datae Data in this report are for the 12-month water year ending
September 30.

Calendar WSP Calendar WSP Calendar ASP Calendar WSP
year NOe year NOe year NOe year NOoe
1940 910 1945 1027 1950 1169 1955 1408
1941 940 1946 1075 1951 1195 1956-60 1760
1942 Y48 1947 1100 1952 1225 1961-65 1845
1943 990 1948 1130 1953 1269 1966-70 1980
1944 1020 1949 1160 1954 1325

Information about reports and other data on ground water in
Colorado may be obtained from the district office at the address given
on the back of the title page of this reporta

SELECTED REFERENCES

The following publications are available for background information
on the methods for collectings analyzings and evaluating the ch=2mical
and physical properties of surface waters:

American Public Health Associations and otherss 1971y Standard m=thods
for the examination of water and waste waters l3th ed: Ame Public
Health AssoCes New Yorks 874 pe

Barkers Fe. Bes and dJohnsoney Je Uesy 1964+ Determination of radium in
water: UeSe Geole Survey Water—-Supply Paper 1676-Bes 29 pe

Barkery Feo Bey and otherss 1965y Determination of uranium in natural wa-
ter: UeSe Geole Survey Water-Supply Paper 1696-Ces 25 pe

Barkery Fe Bsy and Robinsones Be Pey 1963¢ Determination of beta activity
in water: UeSe Geole Survey Water-Supply Paper 1969-As 32 pe.

Barnetty Pe. Res and Malloryes Ee Coy Jrey 1971y Determination of minor
elements in water by emission spectroscopy: UeSe. Geole Survey
Techniques of Water-Resources Inves book 5y chape A2v 31 pe
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Browns Eugenes Skougstads Me Wee and Fishmans Me Jes 19270+ Methods for
collection and analysis of water samples for dissolved minerals and
gases: UeSe Geole Survey Techniques of water—-Resources Inver book
5+ chap Als 160 pe

Carters Re Wesy and Uavidians Jacobs 1968y General procedures for gaging
streams: UeSe. Geole Survey Techniques of water—Resources Invey
book 3e chaps A6y 13 pe

Clarkey Fas Weo 1924¢ The composition of the river and lake waters of the
United States: UeSe Geole Survey Profe Paper 135, 199 pe.

Colbys Ba Res 1963y Fluvial sediments--a summary of sources trans-
portationes depositions and measurements of sediment discharge:
UeSe Geole Survey Bull. 1181-Ay 47 pe.

Colbyy Be Rey and Hembreesy Ce Hes 19559 Computations of total sediment
discharges Niobrara River near (Codys Nebraska: UeSe beolas Survey
water-Supply Paper 13579 187 pa

Colbyy Be Rey and Hubbell, De Wes 1961y Simplified methods for computing
total sediment discharge with the modified tinstein procedure:
UeSe Geole Survey Water—Supply Paper 1593y 17 pe

Collinsy We Des and Howards Ce Sey 1928, Quality of water of (Colorado
River in 1925-26: UeSe Geols Survey water-Supply Paper 596-8,
Pe 33-43.

Corbetty De M.y and otherss 1943y Stream-gaging procedures a manual
describing methods and practices of the Geological Survey: UeSe
Geole Survey Water—Supply Paper 888+ 245 pe

Goerlitze De Feoy and Browny Eugenesy 1972y, Methods for andlysis of
organic substances in water: UeSe Geole Survey Techniques of
Water-Resources Inves boOk 5¢ chape A3y 40 pe

Goerlitzy De Fayr and Lamary Ws Ley 1967, Determination of phenoxy acid
herbicides in water by electron-capture and microcoulemetric gas
chromatography: UeSe Geole Survey Water—Supply Paper 1817-Cy
21 pe

Gregge De DOey and otherse 190ly Public water supplies of Colorada (1959-
60): Fort Collinsy Colorado State Unive Agr. Expte Stace Gene
Sere. 757y 128 pe

Guyy He Pery 1970y Fluvial sediment concepts: UeSe Geole Survey
Techniques of Water—-Resources Inves book 3y chaps Cle 55 pe

19694 Laboratory theory and methods for sediment analysis: UeSe
Geole Survey Techniques of Water—-Resources Invey book 5y chape Clo
57 Pe

Guys He Pey ana Normans Ve Wes 19709 Field methods for measurement of
fluial sediment: UesSe Geole Survey Techniques of Water-Resources
Invae book 3y chape C2y 59 pe.

Hemy John Dee 1970y Study and interpretation of the chemical
characteristics of natural waters 2d ede: UeSe Geols Survey Water-
Supply Paper 1473, 363 pe.
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Howards (e Wes 19559 Quality of water of tne (Colorado Rivery 1925-40:
UeSe Geol. Survey open-file reports 103 pe

Iornsy wWe Vee and otherses 1964y wWater resources of the Upper C(Colorado
River Basin--basin data: UeSe weol Survey Prof. Paper 442,
19036 pes 4 plses 1 fige

___19654 +Hater Resources of the Upper Colorado rRiver Basin--technical
report: UeSe Geole Survey Profte Paper 44ls 370 pes 9 plses
147 figse

Lamare We Lev Goerlitzy De Feoy and Laws Le Mey 1965y Identification and
measurement of chlorinated organic pesticides in water by electron-
capture jas chromatography: UeS5. Geole Survey wWater—Supply Paper
1817-8y 12 pe

Lanes Eo Wes and othersy 1947y Reports of Subcommittee on terminology:
Ame Geophyse Union Transey ve 28y pe 937

Langoeins We Bes and Iseris Ke Tey 1960+ General introduction and
hydroloyic definitions: UeSe Geols Survey water-5Supply Paper 1541-
Ay 29 Poe

Lohmane Se Wes and otherssy 1972, Jefinitions of selected yround-water
terms—-revisions and conceptual refinements: UsSe Geole Survey
Water-Supply Paper 1988y pe 2

McGuinnessy Ce Ley 1903y The role of ground water in the national water
situation: UeSe. Geoles Survey Water-Supply Paper 1800+ 1121 pe

Meinzery Us Eev 19234y The occurrence of ground water in the United
States: UeSe Geole Survey water-Supply Paper 489+ 321 pe

1923, Uutline of ground-water hydrologys with definitions: UsSe
Geols. Survey Water-Supply Paper 494y 71 pe

Porterfieldy Georges 1972y Computations of fluvial-sediment discharge:
UeSe Geol. Survey Techniques of Water—Resources Inves Lnok 3,
chap. C3, 606 Pe

Rittery Jeo Res and Helleys Ee Jey 19699 Optical method for determining
particle sizes of coarse sediment: UeSs Geole Survey Technigues of
water-Resources Inves book 5¢ chape (35 33 pe (Open-file)

Roses Arthurs and Rose, Elizabeth (Gates)s 1966y The condensed chemical
dictionary: New Yoiks Reinhold Pubas COrpss 7th eder 1044 pe

Slacks Ke Ves and otherss 1973+ Methods for collection and analysis of
aquatic biological and microbioclogical samples: UsSe. Geole Survey
Tecnniques of Water—-Resources Inves book 5+ chape L%y 165 pa

Stablersy Hermany, l91ls Some stream waters of the wWestern United States:
UeSe Geols Survey Water-Supply Paper 274y 188 pe

UeSe Inter-Agency Committee on Water Resourcess A study of methods used
in measurements and analysis of sediment loads in streams:

Report Ily 1957y The development and calibration of visual
accumulation tuoe: Ste Anthony Falls Hydraulic Labey
Minneapolise Minney 109 pe 43 figSe
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Report 12y 1957y Some fundamentals of particle-size analysis:
Washingtons De Ces UeSe Govte Printing Offices 55 pey 2 figsae

Report AAy 1959, Federal Inter—Agency sedimentation instruments and
reports: Ste Anthony Falls Hydraulic Labes Minneapolise
Minney 41 pes 27 figss

Report 13, 1961s The single-stage sampler for suspended sediment:
Washingtone De Cee UeSe Govte Printing Uffices 105 peo
51 figS‘

Report 14y 1963, Determinations of fluvial sediment discharge:
washingtonsy De Ces UeSe Govte Printing Offices 151 peo
70 figSo.
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PUBLICATIONS ON TECHNIWJUES OF WATER-RESOURCES INVESTIGATIONS

Thirty-ona manuals by the U.S. Geological Survey have been
published to date in the series on technigues describing procedures for

planning and executing specialized work in water-resources
investigationse The material is grouped under major subject headings
called books and is further divided into sections and chapterse For

examples Section A of Book 3 (Applications of Hydraulics) is on surface
watere. The chapters the unit of publicationss is limited to a narrow
field of subject matter. This format permits flexibility in revision
and publication as the need arisese The reports listed below are for
sale by the Ue.Se. Geological Surveys branch of Distributions 604 South
Picket Streety Alexandrias VA 22304 {authorized agent of the
Superintendent of Documentss Government Printing Office)e

NOTE: When ordering any of these publicationss please give the titley
book numbers chapter numbery and “U.Se Geological Survey
Techniques of Water-Resources Investigations.”

1-Dl. MWater temperature-influential factorss field measurements and
data presentations by He He Stevens Jres Je Fe Fickes and Ge Fe
Smoot: USGS——-TWRI Book le Chapter Dle 1975« 65 pe $160.

2-Dle Application of surface geophysics to ground-water investigationss
by Ae Ae Re Zohdye Ge Pe Eatonsy and De Re Mabey: USGS-—TwWFI Book
2y Chapter Ols 1974« llo pagese $1L.90.

2—-tEle Application of borehole geopnysics to water—resources in-
vestigationss Dy de Se Keys and L. Me MaclCary: USGS--TWRI
Book 2¢ Chapter Ele 1971e 126 pagese $le75a

3-Ale General field and office procedures for indirect discharge meas-
urementss by Me Ae Bdenson and Tate Dalrymple: USGS-=TWRI Eook 3
Chapter Ale 1967« 30 pagess. $0e25.

3-A2. Measurement of peak discharge by the slope-area methods Lty Tate
Dalrymple and M. Aes Benson: USLS—--TWRI Book 3+ Chapter Al« 1967,
12 pagese $U«204

3-A3. Measurement of peak discharge at culverts by indirect methcdss by
G. L« Bodhaine: USLGS--TWRI Book 3¢ Chapter A3e. 1968. 60 pagese.
$0.40.

3-A4e Measurement of peak discharge at width contractions by irdirect
methodsy Dy He Feo Matthai: USGS--TWRI Book 3+ (Chapter A4. 1967.
44 pagess. $1.00.

3~-A5. Measurement of peak discharge at dams by indirect methcdss Dy
Harry Hulsing: USGS—--TWRI B8ook 3¢+ Chapter A%« 1967« 29 pages.
$0.30.

3-Ab6s General procedure for gaging streamssy by Re We Carter and Jacob
Davidian: USGS--TWRI Book 3, Chapter A6y 1968+ 13 pagese $0.20.

3-A7. Stage measurements dJat gaging stationss by Te Ja. Buchanan and
We Pe Somers: USGS--TWRI Book 3y Chapter AT. 196B. 23 pagese
$0e454

3-ABe Discharge measurements at gaging stationss by Te Je Buchanan and
ne Pe Somers: USGS--TARI Book 3y Chapter A8e. 1969. 65 payese
$1e250

3-Alle Measurement of discharge by moving-boat methods DYy Ge Feo Smoot
and Ce Ee NoOVak: USGS—-TWRI Book 3s Chapter Alle. 1969. 22 pagese.
$0.40.



3‘A120

3-Ble.

3-Ble

3-C1l.

3-C2

3-C3.
4-Ale
4—-A2e
4—Ble
4-82»
4-83.

4-Dlo.

5-Ale.

S‘AZQ

5-A3.

S“A‘to

5-Cle

7-Cle.

S_Alo

8-B2.

WATER RESJURCES DATA FOR COLGRAULD 33

Fluorometric procedures for aye tracingy by Je Feo Wilson Jre:
USGS—~-TWRI Book 3s Chapter Al2e 1968« 31 pagese $0+35. Not
currently availablee.

Aquifer—test gesigne oObservations and data analysiSs Dy Re ne
Stallman: USGS—~TWRI Book 3¢ Chapter Ble 1971le 26 pagese. $0+70.
Introduction to ground-water hydraulics—a programed text for
self-instructiony by De S Bennett: USGS——ThRI Book 3
Chapter B2. 1976« 172 pagese.

Fluvial sediment conceptsys by He Ps Guy: USGS--TWRI Book 3.
Chapter Cle 1970« 55 pagese $0+65e

Field methods for measurement of fluvial sediments by He Ps Guy
and Ve Ws Norman: USGS-—TWRI Book 3y Chapter (2y 1970s 59 payese
$0+70.

Computation of fluvial-sediment discharyes by George Porterfield:
USGS~-TWRI Book 3¢ Chapter (3. 1972« 66 pagess $lel5.

Some statistical tools in hydrologys By He Ce Riggs: USGS-—TWRI
Book 4 Chapter Al. 1968. 39 pagess $0s:30e

Freyuency curvess by He Ce Riggs: USGS—-TWRI Book 4¢ Chapter A2.
1968+ 15 pagess $0+.20.

Low-flow investigationssy by He Ce Riyygs: USGS-—TwWRI BnoOok 4v
Chapter Bl. 19729 18 pagyese $0.65.

Storagje analyses for water supplys by He Ce Rigygs and C. He
Hardison: USGS—-TWRI Book 4y Chapter 82« 1973. 20 pagess $0.75s
Ragional analyses of streamflow characteristicse Dy He Ce Riggs:
USGS5-~TWRI Book 4+ Chapter B3. 1973s 15 pagess 30«75

Computation of rate and volume of stream depletion by wellse by
Cea Te Jenkins: USG5--TWRI Book 4+ Chapter Dle 1970« 17 pagese.
$0465.

Methods for collection and analysis of water samples for
dissolved minerals and gasesy by Eugene Browne M. We Skougstads
and Me Jo Fishman: USGS--TWRI Book 5¢ Chapter Ale. 1970,
160 pagese. $2.40.

Determination of minor elements in water by emission
spectroscopys Dy P. Re Barnett and Es. Ce Mallorys Jre: USGS--
TWRI Book 5S¢ Chapter A2. 1971« 31 pagess $0.80.

Methods for analysis of organic substances in watery by De Fe
Goerlitz and Eugene Brown: USGS--TWR]I Book 5s Chapter A3. 1972.
40 pagess $U«90»

Methods for collection and analysis of aquatic biological and
microbiological sampless by Ko Ve Slackes Re Co Averetts P. Ee
Greesony and Re Ge Lipscomb: USGS5--TWRI Book 59 Chapter A4.
1973« 165 pagese $l.95.

Laboratory theory and methods for sediment analysiSy by He Pe
Guy: USGS—-TWRI Book 5S¢ Chapter Cle 1969. 58 pages. $0.65«
Finite-difference model for aquifer simulation in two dimensions
with results of numerical experimentsy by Pes Cs Trescotts G. F»
Pindery and Se Ps Larson: USGS--TWRI Book 7+ Chapter (Cle. 1976
116 pagess

Methods of measuring water levels in deep wellsy by Me S. Garber
and Fe Ce Koopman: USGS-—THWRI Book 38+ Chapter Ale 1968
23 pagese 3070

Calibration and maintenance of vertical-axis type current matersy
by Ges Fe Smoot and Ce Es Novak: USGS-—TWRI Book 8y Chapter Ble
1968« 15 paygess $0e40.
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TABLE OF REVISED WATER-QUALITY PAKAMETER (ODES 35
NUMERIC LISTING

PARM. NEW TERMINOLOGY —-- FIRST LINE
CODE ULD TERMINGCLOGY —-—- SECOND ULINE

00623 NITROGENs» AMMONIA PLUS ORGANICs DISSOLVED (MG/L AS N)
00623 NITROGENs KJELDAHLs DISSOLVED (MG/L AS N)

00624 NITROGENs AMMONIA PLUS ORGANICe SUSPENDED TUTAL (MG/L AS N)
00624 NITROGENs KJELDAHLy SUSPENDED (MG/L AS N)

00625 NITRUGGEN, AMMUNIA PLUS ORGANICe TAOTAL (MG/L AS N)
00625 NITROGENy KJELDAHLs TOTAL (MG/L AS N)

00626 NITROGENs AMMONIA PLUS ORGANICy
TOTAL IN BOTTOM MATERIALs DRY WT (MG/KG AS N)
00626 NITROGENe KJELDAHLy TOTAL IN BOTTOM MATERIALe DRY WT (MG/KG AS N)

00683 CARBONsy ORGANICs SUSPENDED TOTAL (MG/L AS C)
00083 CARBONe ORGANICe SUSPENDED (MG/L AS ()

00688 CARBONe INORGANICs SUSPENDED TOTAL (MG/L AS C)
00688 CARBONy INORGANICs SUSPENDED (MG/L AS ()

00689 CARBONy ORGANICs SUSPENDED TOTAL (MG/L AS ()
00689 CARBONs ORGANICe SUSPEMNDED (MG/L AS C)

00694 CARBONy INORGANIC PLUS ORGANICy SUSPENDED TOTAL (MG/L AS ()
00694 CARBUNy INORGANIC PLUS ORGANICe SUSPENDED (MG/L AS ()

00916 CALCIUMy TOTAL RECOVERABLE (MG/L AS CA)
00916 CALCIUMe TOTAL (MG/L AS CA)

00926 MAGNESIUM, SUSPENDED RECOVERABLE (MG/L AS MG)
00926 MAGNESIUMs SUSPENDED (MG/L AS MG)

00927 MAGHRESIUMs TOTAL RECOVERABLE (MG/L AS MG)
00927 MAGNESIUMs TOTAL (MG/L AS MG)

0l001 ARSENICy SUSPENDED TOTAL (UG/L AS A»)
01001 AKSENICs SUSPENDED (UG/L AS AS)

01006 BARIUMs SUSPENDED RECOVERABLE (UG/L AS BA)
01006 BARIUMs SUSPENDED (UG/L AS BA)

01007 BARIUMy TOTAL RECOVERABLE (UG/L AS BA)
01007 BARIUMs TOTAL (UG/L AS BA)

01008 BARIUMy RECOVERABLE FROM BOTTOM MATERIAL (UG/G AS BA)
01008 BARIUMy TOTAL IN BOTTOM MATERIAL (UG/G AS BA)

01011 BERYLLIUMs SUSPENDED RECOVERABLLE (UG/L AS Bt)
01011 BERYLLIUMe SUSPENDED (UG/L AS Bt)

01012 BERYLLIUMs TOTAL RECOVERABLE (UG/L AS BE)
01012 BERYLLIUMs TOTAL (UG/L AS BE)

01013 BERYLLIUMy RECOVERABLE FROM BOTTOM MATERIAL (UG/G AS BE)
01013 BERYLLIUMs TOTAL IN BOTTOM MATERIAL (UG/G AS BE)
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PARMa
CODE

01016
01016

01021
0l02i

01022
01022

01023
01023

01026
01026

ol027
Q1027

01028
01028

01029
U1029

01031
01031

01034
01034

01036
010306

01037
01037

01038
01038

01041
01041

01042
01042

01043
01043

01044
01044

01045
01045

NUMERIC LISTING--CONTINUED

NEW TERMINOLOGY —-- FIRST LINE
OLD TERMINOLOGY -- SECOND LINE

BISMUTHy SUSPLNOED TOTAL (UG/L AS BI)
BISMUTHy SUSPENDED (UG/L AS BI)

BORON»
BURUN

BORON»
BOURON

BORUNY
BORONs

SUSPENDED RECOVERABLE (UG/L AS B)
SUSPENDEU (UG/L AS B)

TOTAL RECOVERABLE (UG/L AS B)
TOTAL (UG/L AS B)

RECOVERASLE FROM BOTTOM MATERIAL (UG/G AS B)
TOTAL IN BOTTOM MATERIAL (UG/G AS B)

CADMIUMy SUSPENDED RECOVERABLE (UG/L AS CD)
CADMIUMy SUSPENUED (UG/L AS (D)

CaDMIUMy TOTAL RECOVERABLE (UG/L AS CD)
CaDMIUMy TOTAL (UG/L AS CD)

CADMIUM, RECOVERABLE FROM BOTTOM MATERIAL (UG/G AS CD)
CADMIUM,y TOTAL IN BOTTOM MATERIAL (UG/G AS CD)

CHROMIUMe RECOVERABLE FROM BOTTOM MATERIAL (UL/G AS CR)
CHROMIUM, TOTAL IN BOTTOM MATERIAL (UG/G AS (CR)

CHROMIUMe SUSPENDED RECOVERABLE (UG/L AS (R)
CHROMIUMe SUSPENDED (UG/L AS (CR)

CHROMIUMe TOTAL RECOVERABLE (UG/L AS (R)
CHROMIUM, TOTAL (UG/L AS CR)

COBALT,
CUBALT,

CUBALT,
COBALT,

COBALT,
CUBALT.,

COPPER
COPPER,

COPPER,
COPPER,

COPPER
CUOPPER

SUSPENDED ReCOVERABLE (UG/L A5 (CO)
SUSPENDED (UG/L AS CO)

TOTAL RECOVERABLE (UG/L AS CO)
TOTAL (UG/L AS CO)

RECOVERABLE FROM BOTTOM MATERIAL (UG/G AS CO)
TOTAL IN BOTTOM MATERIAL (UG/G AS CO)

SUSPENDED RECOVERABLE (UG/L AS CU)
SUSPENDED (UG/L AS CU)

TOTAL RECUVERABLE (UG/L AS CU)
TOTAL (JG/L AS CU)

RECOYERABLE FROM BOTTUM MATERIAL (UG/G AS CU)
TOTAL IN BOTTOM MATERIAL (UG/G AS CU)

IRONs SUSPENDED RECOVERABLE (UG/L AS FE)

IRONe S

USPENDED (UG/L AS FE)

IRONe TOTAL RECOVERABLE (UG/L AS FE)
IRONs TOTAL (UG/L AS FE)



TABLE OF REVISED WATER-QUALITY PARAMETER CODES--CONTINUED

NUMERIC LISTING--CONTINUED

PARMe NEW TERMINOLOGY -- FIRST LINE

CODE OLD TERMINOLOGY —- SECOND LINE

01050 LEADy SUSPENDED RECOVERABLE (UG/L AS PB)

01050 LEADs SUSPENDED (UG/L AS PB)

01051 LEADs TOTAL RECOVERABLE (UG/L AS PB)

01051 LEADs TOTAL (UG/L AS PB)

01052 LEADy RECOVERABLE FROM BOTTOM MATERIAL (UG/G AS PB)
01052 LEADy TOTAL IN BOTTOM MATERIAL (UG/G AS PB)

01053 MANGANESE, RECOVERASLE FROM BOTTOM MATERIAL (UG/G AS MN)
01053 MANGANESE, TOTAL IN BOTTOM MATERIAL (UG/G AS MN)
01054 MANGANESEs SUSPENDED RECOVERABLE (UG/L AS MN)

01054 MANGANESEy SUSPENDED (UG/L AS MN)

01055 MANGANESEs TOTAL RECOVERABLE (UG/L AS MN)

01055 MANGANESEy TOTAL (UG/L AS MN)

01061 MOLYBDENUM, SUSPENDED RECOVERABLE (UG/L AS MO)

01061 MOLYBDENUMes SUSPENDED (UG/L AS MO)

01062 MOLYBDENUM, TOTAL RECOVERABLE (UG/L AS MO)

01062 MOLYBDENUM, TOTAL (UG/L AS MO)

01063 MOLYBDENUMy RECOVERABLE FROM BOTTOM MATERIAL (UG/G AS MO)
01063 MULYBDENUM, TOTAL IN B0TTOM MATERIAL (UG/G AS M)
01066 NICKELs SUSPENDED RECOVERABLE (UG/L AS NI)

01066 NICKELs SUSPENDED (UG/L AS NI)

01067 NICKELs TOTAL RECOVERABLE (UG/L AS WNI)

01067 NICKELes TOTAL (UG/L AS NI)

01068 NICKELy RECOVERABLE FROM BOTTUM MATERIAL (UG/G AS NI)
01068 NICKELs TOTAL IN BOTTOM MATERIAL (UG/G AS NI)

01076 SILVER, SUSPENDED RECOVERABLE (UG/L AS AG)

01076 SILVERy SUSPENDED (UG/L AS AG)

01077 SILVER, TOTAL RECOVERABLE (UG/L AS AG)

01077 SILVERs TOTAL (UG/L AS AG)

01078 SILVER, RECUVERABLE FRGM BUTTOM MATERIAL (UG/G AS AG)
01078 SILVERy TOTAL IN BOTTOM MATERIAL (UG/G AS AG)

01081 STRONTIUMy SUSPENDED RECOVERABLE (UG/L AS SR)

01081 STRONTIUM, SUSPENDED (UG/L AS SR)

01082 STRONTIUMy TOTAL RECOVERABLE (UG/L AS SR)

01082 STRONTIUMs TOTAL (UG/L AS SR)

01083 STRONTIUMy RECOVERABLE FRUM BOTTOM MATERIAL (UG/G AS SR)
01083 STRONTIUM, TOTAL IN BOTTOM MATERIAL (UG/G AS SR)
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38 TABLE OF REVISED WATER-QUALITY PARAMETER CODES--CUNTINUED
NUMERIC LISTING--CONTINUED

PARM. NEW TERMINOLOGY =-- FIRST LINE

C0DE OLD TERMINOLOGY —-- SECOND LINE

01086 VANADIUMes SUSPENDED TUTAL (UG/L AS V)

01086 VANADIUMs SUSPENDED (UG/L AS V)

0109F ZINCe SUSPENDED RECUVERABLE (UG/L AS ZIN)

01091 ZINCe SUSPENDED (UG/L AS IZN)

01092 ZINCe TOTAL RECOVERABLE ([UG/L AS IN)

01092 ZINCe TUTAL (UG/L AS IN)

01093 ZINCes RECOVERABLE FROM BOTTOM MATERIAL (UG/G AS IN)

01093 ZINCs TOTAL IN BOTTOM MATERIAL (UG/G AS ZIN)

01096 ANTIMONYe SUSPENDED TOTAL (UG/L AS 5B)

01096 ANTIMONYs SUSPENDED {(UG/L AS SB)

01101 TINe SUSPENDED RECOVERABLE (UG/L AS 5NW)

01101 TINe SUSPENDED {(UG/L AS SN)

01102 TINs TOTAL RECOVERABLE (UG/L AS SN)

01102 TINs TOTAL (UG/L AS SN)

01105 ALUMINUM, TOTAL RECUVERABLE (UG/L AS AL)

01105 ALUMINUM, TOTAL (UG/L AS AL)

01107 ALUMINUM, SUSPENDED RECOVERABLE (UG/L AS AL)

01107 ALUMINUMs SUSPENDED (UG/L AS AL)

01108 ALUMINUM, RECUVERABLE FROM 30TTUM MATERIAL (UG/G AS AL)

01108 ALUMINUM, TOTAL IN BOTTUM MATERIAL (UG/G AS AL)

Ollle CESIUMs SUSPENDED TOTAL (UG/L AS (CS)

01116 CESIUMs SUSPENDED (UG/L AS C5S)

01121 GALLIUM, SUSPENDED TOTAL (UG/L AS GA)

01121 GALLIUMs SUSPENDED (UG/L AS GA)

01126 GERMANIUMs SUSPENDED TOTAL (UG/L AS GE)

01126 GERMANIUMes SUSPENDED (UG/L AS GE)

01131 LITHIUMe SUSPENDED RECOVERABLE (UG/L AS LI)

01131 LITHIUM, SUSPENDED (UG/L AS LI)

01132 LITHIUM, TOTAL RECOVERABLE (UG/L AS LI)

01132 LITHIUMy TOTAL (UG/L AS LI)

01136 RUBIDIUMe SUSPENDED TOTAL (UG/L AS RB)

01136 RUBIDIUMs SUSPENDED (UG/L AS RB)

01146 SELENIUMy SUSPENDED TOTAL (UG/L AS SE)

01146 . SELENIUM. SUSPENDED (UG/L AS SE)

01151 TITANIUMe SUSPENDED TOTAL (UG/L AS TI)

01151 TITANIUMs SUSPENDED (UGs/L AS TI)



TABLE OF REVISED WATER-QUALITY PARAMETER COUDES—-CONTINUED

NUMERIC LISTING--CONTINUED

PARM. NEW TERMINOLOGY ~- FIKST LINE
CODE OULD TERMINOLOGY ~- SECOND LINE
01161 ZIRCONIUMs SUSPENDED TOTAL (UG/L AS ZR)
01161 ZIRCONIUMs SUSPENDED (UG/L AS ZR)
01170 IRONe RECOVERABLE FROM BOTTOM MATERIAL (UG/u AS FE)
01170 IRCNy TOTAL IN BOTTOM MATERIAL (UG/G AS FE)
01505 ALPHAs SUSPENDED TOTAL (PCI/L)
01505 ALPHAs SUSPENDED (PCI/L)
01506 ALPHAs SUSPENDED TOTALey COUNTING ERROR (PCI/L)
01506 ALPHAs SUSPENDEDs COUNTING ERROR (PCI/L)
01516 GROSS ALPHA RADIOACTIVITY, SUSPENUEJ TOTAL
(PCI/L AS U NATURAL)
01516 GROSS ALPHA RADIUACTIVITY, SUSPENDED
(PCI/L AS U NATURAL)
01517 GROSS ALPHA RADIOACTIVITYs SUSPENDED TOTAL
(PCI/G AS U NATURAL)
01517 GROSS ALPHA RADIOACTIVITY, SUSPENDED
(PCI/G AS U NATURAL)
01518 GROSS ALPHA RADIUACTIVITY, SUSPENDED TOTAL
(UG/G AS U NATURAL)
01518 GROSS ALPHA RADIOACTIVITY, SUSPENDED
(UG/G AS U NATURAL)
03505 BETAs SUSPENDED TOTAL (PCI/L)
03505 BETAs SUSPENDED (PCI/L)
03506 BETA, SUSPENDED TOTALs COUNTING ERROR (PCI/L)
03506 BETAs SUSPENDEDs COUNTING ERROR (PCI/L)
03516 GKROSS BETA RADIOACTIVITY. SUSPENDED TOTAL
(PCI/L AS CS-137)
03516 GROSS BETA RADIOACTIVITY, SUSPENDED
(PCI/L AS CS-137)
03517 GROSS BETA RADIDACTIVITY, SUSPENDED TOTAL
(PCI/G AS SR/YT-90)
03517 GROSS BETA RADIUDACTIVITY, SUSPENDED
(PCI/G AS SR/YT-90)
03518 GROSS BETA RADIUACTIVITYs SUSPENDED TOTAL
(PCL/G AS CS-137)
03518 GROSS BETA RADIDACTIVITYs SUSPENDED
(PCI/G AS CS-137)
07010 TRITIUMs SUSPENDED TOTAL (PCI/L)
07010 TRITIUMy SUSPENDED (PCI/L)
07011 TRITIUMs SUSPENDED TOTALs COUNTING ERROR (PCI/L)
07011 TRITIUM, SUSPENDEDs COUNTING ERROR (PCI/L)
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40 TABLE OF REVISED WATER-QUALITY PARAMETER CODES--CONTINUED

NUMERIC LISTING--CONTINUEU

PARM. NEW TERMINOLOGY -- FIRST LINE

CODE OLD TERMINOLOGY —-— SECOND LINE

07014 TRITIUM. SUSPENDED TOTALe COUNTING ERROR (TRITIUM UNITS)
07014 TRITIUMy SUSPENDEDs COUNTING ERROR (TRITIUM UNITS)
07016 TRITIUMs SUSPENDED TOTAL (TRITIUM UNITS)

07016 TRITIUMs SUSPENDED (TRITIUM UNITS)

07052 CALCIUM 454 SUSPENDED TUTaL (PCI/L)

07052 CALCIUM 45, SUSPENDED (PCi/L)

07053 CALCIUM 459 SUSPENDED TOTALs COUNTING ERROR (PCI/L)
07053 CALCIUM 454 SUSPENDEDe COUNTING ERROR (PCI/L)

07062 IRON 594 SUSPENDED TOTAL (PCI/L)

07062 IRON 59¢ SUSPENDED (PCI/L)

07063 1IKON 59+ SUSPENDED TOTALs COUNTING ERROR (PCI/L)
07063 IRON 59+ SUSPENDEDs COUNTING ERROR (PCI/L)

07082 RHOODAMINE WTe SUSPENDEDC TOTAL (UG/L)

07082 RHUDAMINE WTe SUSPENDED (UG/L)

07102 SELENIUM 75+ SUSPENDED TOTAL (PCI/L)

07102 SELENIUM 759 SUSPENOED (PCI/L)

07103 SELENIUM 75¢ SUSPENDED TOTALe COUNTING ERRODR (PCI/L)
07103 SELENIUM 75¢ SUSPENDEDs COUNTING ERROR (PCI/L)

07122 SILVER 110y SUSPENDED TOTAL (PCI/L)

07122 SILVER 110s SUSPENDED (PCI/L)

07123 SILVER 110y SUSPENDED TOUOTALs COUNTING ERROR (PCI/L)
07123 SILVER 110y SUSPENDEDs COUNTING ERROR (PCI/L)

07142 SULFUR 35+ SUSPENDED TOTAL (PCI/L)

07142 SULFUR 35y SUSPENDED (PCI/L)

07143 SULFUR 35¢ SUSPENDED TOTALs COUNTING ERROR (PCI/L)
07143 SULFUR 35y SUSPENDEDs COUNTING ERRDR (PCI/L)

09505 RADIUM 220y SUSPENDED TOTAL (PCI/L)

09505 RADIUM 22bs SUSPENDED (PCI/L)

13505 STRONTIUM 90. SUSPENDED TOTAL (PCI/L)

13505 STRONTIUM 90y SUSPENDED (PCI/L)

13506 STRONTIUM 90s SUSPENDED TOTALe COUNTING ERROR (PCI/L)
13506 STRONTIUM 90+ SUSPENDEOs COUNTING ERRUR (PCI/L)
22705 URANIUMy NATURALes SUSPENDED TOTAL (UG/L AS U NATURAL)
22705 URANIUMe NATURALe SUSPENDED (UG/L AS U NATURAL)
28404 CESIUM 137, SUSPENDED TODTAL (PCI/L)

28404 CESIUM 137y SUSPENDED (PCI/L)



TABLE OF REVISED WATER-QUALITY PARAMETER COODES-—CONTINUED

NUMERIC LISTING--CONTINUED

PARM. NEWw TERMINOLOGY -- FIRST LINE

CODE OULD TERMINOLOGY =-- SECOND LINE

28405 CESIUM 1379SUSPENDED TOTALs COUNTING ERROR (PCI/L)
28405 CESIUM 1379SUSPENDEDy COUNTING ERRDR (PLI/L)
28412 CeSIUM 134y SUSPENDED TOTAL (PCI/L)

28412 CESIUM 134y SUSPENDED (PCI/L)

28413 CESIUM 134s SUSPENDED TOTAL» COUNTING ERROR (PCl/L)
28413 CESIUM 1344 SUSPENDEUs COUNTING ERROR (PCI/L)
29633 SCANDIUM 46, SUSPENDED TOTAL (PCI/L)

29633 SCANDIUM 469 SUSPENDED (PCI/L)

29634 SCANDIUM 46+ SUSPENDED TOTALe CUUNTING ERROR (PCI/L)
29634 SCUANDIUM 4649 SUSPENDEDs COUNTING ERROR (PCI/L)
39332 ALDRINs SUSPENDED TOTAL (UG/L)

39332 ALDRINy SUSPENDED (UG/L)

39342 LINDANE» SUSPENDED TOTAL (UG/L)

39342 LINDANEs SUSPENDEOD (UG/L)

39353 CHLORDANEs SUSPENDED TOTAL (UG/L)

39353 CHLORODANEs SUSPENDED (UG/L)

39362 DDODe SUSPENDED TOTAL (UG/L)

39362 DUDs SUSPENUED (UG/L)

39367 DODEs SUSPENDED TOTAL (UG/L)

39367 DOEes SUSPENDED (UG/L)

39372 DOT. SUSPENDED TOTAL (UG/L)

39372 DOTs SUSPENDED (UG/L)

39382 OIELDRINy SUSPENDED TOTAL (UG/L)

39382 DIELDRINs SUSPENDED (UG/L)

39392 ENDRINs SUSPENDED TOTAL (UG/L)

39392 ENDRINy SUSPENDED (UG/L)

39402 TOXAPHENEs SUSPENDED TOTAL (UG/L)

39402 TOXAPHENEs SUSPENDED (UG/L)

39412 HEPTACHLORy SUSPENDED TOTAL (UG/L)

39412 HEPTACHLOR, SUSPENDED (UG/L)

39422 HEPTACHLOR EPOXIDEs SUSPENDED TOTAL (UG/L)

39422 HEPTACHLOR EPOXIDEs SUSPENDED (UG/L)

39432 ISODRINs» SUSPENDED TOTAL (UG/L)

39432 ISOORINs SUSPENDED (UG/L)

39502 AROCLORe SUSPENDED TOTALs 1248 PCB SERIES (UG/L)
39502 AROCLORsy SUSPENDEDs 1248 PCB SERIES (UG/L)
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42 TABLE OF REVISED WATER-QUALITY PARAMETER CUDES-—CONTINUED

NUMERIC LISTING--CONTINUED

PARM, NEW TERMINOLOGY —- FIRST LINE
CODE OLD TERMINOLOGY -- SECOND LINE
39506 AROCLORy SUSPENUED TOTAL»s 1254 PCB SERIES (UG/L)
39506 AROCLORy SUSPENDEDs 1254 PCB SERIES (UG/L)
39510 AROCLORy SUSPENDED TOTALe 1260 PCB SERIES (UG/L)
39510 AROCLORs SUSPENDEDs 1260 PCB SERIES (UG/L)
39518 PCBy SUSPENDED TOTAL (UG/L)
39518 PCBy SUSPENUED (UG/L)
39533 MALATHIUN, SUSPENDED TOTAL (UG/L)
39533 MALATHIONs SUSPENDED (UG/L)
39543 PARATHION, SUSPENDED TOTAL (UG/L)
39543 PARATHIUNs SUSPENDED (UG/L)
39573 DIAZINONy SUSPENDED TOTAL (UG/L)
39573 DIAZINONe SUSPENDED (UG/L)
39603 METHYL PARATHIONs SUSPENDED TOTAL (UG/L)
39603 METHYL PARATHION, SUSPENDED (UG/L)
39733 244-Dy SUSPENDED TOTAL (UG/L)
39733 244-Ds SUSPENDED (UG/L)
39743 2+4+5-Ty SUSPENDED TOTAL (UG/L)
39743 24495-Ts SUSPENDED (UG/L)
39757 MIREXs SUSPENDED TOTAL (UG/L)
39757 MIREXs SUSPENDED (UG/L)
39763 SILVEXe SUSPENDED TOTAL (UG/L)
39763 SILVEXy SUSPENDED (UG/L)
70299 SOLIDSs RESIDUE AT 110 DEGe Co SUSPENDED TOTAL (MG/L)
70299 SOLIDSy RESIDUE AT 110 DEGe Cy SUSPENDED (MG/L)
71895 MERCURY, SUSPENDED RECOVERABLE (UG/L AS HG)
71895 McRCURYe SUSPENDED (UG/L AS HG)
71900 MERCURYs TOTAL RECOVERABLE (UG/L AS HG)
71900 MERCURYs TOTAL (UG/L AS HG)
71921 MERCURYs RECOVERABLE FROM BOTTOM MATERIAL (UG/G AS HG)
71921 MERCURYs TOTAL IN BOTTOM MATERIAL (UG/G AS HG)
80040 GROSS ALPHA RADIOACTIVITYs SUSPENDED TOTAL
(UG/L AS U NATURAL)
8C040 GROSS ALPHA RADIOACTIVITYs SUSPENDED
(UG/L AS U NATURAL)
80060 GROSS BETA RADIOACTIVITYs SUSPENDED TOTAL
(PCI/L AS SR/YT-90)
80060 GROSS BETA RADIOACTIVITY. SUSPENDED

(PCI/L AS SR/YT-90)



TABLE OF REVISED WATER-QUALITY PARAMETER CODES-—CONTINUED

ALPHABETIC LISTING

PARMe. NEW TERMINOLOGY -- FIRST LINE

CODE OLD TERMINOLUGY -- SECOND LINE

39332 ALURINe SUSPENDED TOTAL (UG/L)

39332 ALDRINs SUSPENDED (UG/L)

01505 ALPHA, SUSPENDED TOTAL (PCI/L)

01505 ALPHAs SUSPENDED (PCI/L)

01506 ALPHA+ SUSPENDED TOTALe COUNTING ERROR (PCI/L)
01506 ALPHAs SUSPENDEDes COUNTING eRROR (PCI/L)

01105 ALUMINUMy TOTAL ReCOVERABLE (UG/L AS AL)

01105 ALUMINUMe TOTAL (UG/L AS AL)

01107 ALUMINUMy SUSPENDED RECOVERABLE (UG/L AS AL)
01107 ALUMINUMy SUSPENDED (UG/L AS AL)

01108 ALUMINUMy RECOVERABLE FROM BGTTOM MATERIAL (UG/G AS AL)
01108 ALUMINUMe TOTAL IN BOTTOM MATERIAL (UG/G AS AL)
01096 ANTIMONYs SUSPENDED TOTAL (UG/L AS S8B)

010956 ANTIMONYs SUSPENDED (UG/L AS 5B)

39502 AROCLORe SUSPENDED TOTALe 1248 PCB SERIES (UG/L)
39502 AROCLORs SUSPENDEDs 1248 PCB SERIES (UG/L)

39506 AROUCLORs SUSPENDED TOTALe 1254 PCB SERIES (UG/L)
39506 AROCLORe SUSPENDEDs 1254 PCB SERIES (UG/L)

39510 AROCLORy SUSPENDED TOTALy 1260 PC3 SERIES (UG/L)
39510 AROCLORs SUSPENDEDs 1260 PCB SERIES (UG/L)

01001 ARSENICe SUSPENDED TOTAL (UG/L AS AS)

01001 ARSENICs SUSPENDED (UGL/L AS AS)

01006 BARIUMe SUSPENDED RECOVERABLE (UG/L AS BA)

01006 BARIUMs SUSPENDED (UG/L AS BA)

01007 BARIUMs TOTAL RECOVERABLE (UG/L AS BA)

01007 BARIUMy TOTAL (UG/L AS BA)

01008 BARIUMy RECOVERABLE FROM BOTTOM MATERIAL (UG/G AS BA)
01008 BARIUMy TOTAL IN BOTTUM MATERIAL (UG/G AS BA)
01011 BERYLLIUMe SUSPENDED RECOVERABLE (UG/L AS Bt)
01011 BERYLLIUMy SUSPENDED (UG/L AS BE)

01012 BtRYLLIUMs TOTAL RECOVERABLE (UG/L AS BE)

01012 BERYLLIUMs TOTAL (UG/L AS BE)

01013 BERYLLIUMs RECOVERABLE FROM BOTTOM MATERIAL (UG/G AS BE)
01013 BERYLLIUM, TOTAL IN BOTTOM MATERIAL (UG/G AS BE)
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44

TABLE OF REVISED WATER-QUALITY PARAMETER CODES--CONTINUED

PARM,
CODE

03505
03505

03506
03506

0l01le
01016

olo21
01021

01022
01022

01023
01023

01026
01026

01027
01027

01028
01028

00916
00916

07052
07052

07053
07053

00683
00683

00688
00688

00689
00689

00694
00694

01116
01116

28404
28404

ALPHABETIC LISTING--CONTINUED

NeEW TERMINOLOGY -- FIRST LINE
OLD TERMINOLOGY —- SECOND LINE

EETAs SUSPENDED TOTAL (PCI/L)
BETAy SUSPENDED (PCI/L)

BETAy SUSPENDED TUTALs COUNTING ERROR (PCI/L)
BtTAs SUSPENDEDs COUNTING ERROR (PCI/L)

BISMUTHy SUSPENDED TOTAL (UG/L AS BIl)
BISMUTHe SUSPENDED (UG/L AS BI)

BORUNy SUSPENDED RECOVERABLE (UG/L AS B)
BORONs SUSPENDED (UG/L AS 8)

BORONs TOTAL RECOVERABLE (UG/L AS B)
BORUNs TOTAL (UG/L AS B)

BORONs RECOVERABLE FROM BOTTOM MATERIAL (UG/G AS B)
BORONe TOTAL IN BOTTOM MATERIAL (UG/G AS B)

CADMIUMy SUSPENDED RECOVERABLE (UG/L AS CD)
CADMIUMy SUSPENDED (UG/L AS CD)

CADMIUM, TOTAL RECOVERABLE (UG/L AS CD)
CADMIUMs TOTAL (UG/L AS CD)

CADMIUMs RECOVERABLE FROM BOTTOM MATERIAL (UG/G AS CD)
CADMIUM, TOTAL IN BOTTOM MATERIAL (UG/G AS CD)

CALCIUMs TOTAL RECOVERABLE (MG/L AS CA)
CALCIUM, TOTAL (MG/L AS CA)

CALCIUM 45, SUSPENDED TOTAL (PCI/L)
CALCIUM 454 SUSPENDED (PCI/L)

CALCIUM 45y SUSPENDED TOTALe COUNTING ERROR (PCI/L)
CALCIUM 454 SUSPENDEDs COUNTING ERROR (PCI/L)

CARBUNe ORGANICe SUSPENDED TOTAL (MG/L AS ()
CARBONe ORGANICes SUSPENDED (MG/L AS ()

CARBONs INORGANICs SUSPENDED TOTAL (MG/L AS ()
CARBUONe INORGANICe SUSPENDED (MG/L AS ()

CARBONs UORGANICs SUSPENDED TOTAL (MG/L AS C)
CARBONy ORGANICs SUSPENDED (MG/L AS ()

CARBONe INORGANIC PLUS ORGANICe SUSPENDED TOTAL (MG/L AS C)
CARBONe INDRGANIC PLUS URGANICs SUSPENDED (MG/L AS ()

CESIUM,y SUSPENDED TOTAL (UG/L AS CS)
CESIUMs SUSPENDED (UG/L AS CS)

CESIUM 137 SUSPENDED TOTAL (PCI/L)
CESIUM 137y SUSPENDED (PCI/L)



TABLE OF REVISED WATER-QUALITY PARAMETER CODES-—CONTINUED

ALPHABETIC LISTING—-CONTINUED

PARM. NEW TERMINOLOGY —- FIRST LINE

CUDE OLD T&RMINOLOGY —-- SECOND LINE

28405 CESIUM 137,SUSPENDED TOTALs COUNTING ERROR (PCI/L)
28405 CESIUM 137+SUSPENDEDy COUNTING ERROR (PCI/L)

28412 CESIUM 134y SUSPENDED TOTAL (PCI/L)

28412 CESIUM 134s SUSPENDED (PCI/L)

28413 CESIUM 134, SUSPENDED TOTALs COUNTING ERROR (PCI/L)
28413 CESIUM 134, SUSPENDEDs COUNTING ERROR (PCI/L)

39353 CHLORDANEs SUSPENDED TOTAL (UG/L)

39353 CHLOKDANEs SUSPENDED (UG/L)

01029 CHROMIUMs RECOVERABLE FROM BOTTOM MATERIAL (UG/G AS CR)
01029 CHROMIUM, TOTAL IN BOTTOM MATERIAL (Uu/G AS CR)
01031 CHROMIUM, SUSPENDED RECOVERABLE (UG/L AS CR)

01031 CHROMIUMs SUSPENDED (UG/L AS CR)

01034 CHROMIUM, TOTAL RECOVERABLE (UG/L AS CR)

01034 CHROMIUM, TOTAL (UG/L AS CR)

01036 _CUBALTs SUSPENDED RECOVERABLE (UG/L AS CO)

01036 CUBALT, SUSPENDED (UG/L AS CO)

01037 CUBALT, TOUTAL RECOVERABLE (UG/L AS CO)

01037 COBALTes TOTAL (UG/L AS CO)

01038 CUBALT, RECOVERABLE FROM BOTTOM MATERIAL (UG/G AS CU)
01038 CCBALT, TOTAL IN BOTTOM MATERIAL (UG/G AS CO)

01041 CUPPER, SUSPENDED RECOVERABLE (UG/L AS CU)

01041 COPPER, SUSPENDED (UG/L AS CU)

01042 COPPER, TOTAL RECOVERABLE (UG/L AS CU)

0l1U42 COPPER, TOTAL (UG/L AS CU)

01043 CUPPER, RECOVERABLE FROM BOTTOM MATERIAL (UG/G AS Cu)
01043 CUPPER, TOTAL IN BOTTOM MATERIAL (UG/G AS CU)

39362 DDOs SUSPENDED TOTAL (UG/L)

39362 DDDe SUSPENDED (UG/L)

39367 ODUEs SUSPENDED TOTAL (UG/L)

39367 DOEs SUSPENDED (UG/L)

39372 DDTs SUSPENDED TOTAL (UG/L)

39372 ODOTs SUSPENDED (UG/L)

39573 DIAZINONe SUSPENDED TOTAL (UG/L)

39573 DIAZINONe SUSPENDED (UG/L)

39382 OIELDRINe SUSPENDED TOTAL (UG/L)

39382 ODLELDRINe SUSPENDED (UG/L)
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46 TABLE OF REVISED WATER-QUALITY PARAMETER CODES--CONTINUED
ALPHABETIC LISTING--CONTINUED

PARM. NEW TERMINOLOGY -- FIRST LINE

CODE OLD TERMINOLIGY -- SECOND LINE

39392 ENDRINe SUSPENDED TOTAL (UG/L)

39392 ENDRINs SUSPENDED (UG/L)

01121 GALLIUMy SUSPENDED TOTAL (UG/L AS GA)

01121 GALLIUM, SUSPENDED (UG/L AS GA)

01126 GERMANIUMy SUSPENDED TOTAL (UG/L AS GE)

01126 GERMANIUMs SUSPENDED (UG/L AS GE)

01516 GROSS ALPHA RADIOACTIVITY, SUSPENUED TOTAL
(PCI/L AS U NATURAL)

01516 GRUSS ALPHA RADIOACTIVITY, SUSPENDED
(PCI/L AS U NATURAL)

01517 GRUSS ALPHA RADIDACTIVITY, SUSPENUED TOTAL
(PCI/G AS U NATURAL)

01517 GROSS ALPHA RADIOACTIVITY, SUSPENDED
(PCI/6 AS U NATURAL)

01518 GRDSS ALPHA RADIOACTIVITY, SUSPENDED TOTAL
(UG/G AS U NATURAL)

01518 GROSS ALPHA RADIOACTIVITYs SUSPENDED
(UG/G AS U NATURAL)

80040 GKOSS ALPHA RADIOACTIVITY, SUSPENDED TOTAL
{(UG/L AS U NATURAL)

80040 GRUSS ALPHA RADIDACTIVITY, SUSPENDED
(UG/L AS U NATURAL)

80060 GROSS BETA RADIDACTIVITY, SUSPENDED TUTAL
(PCI/L AS SR/YT-90)

80060 GROSS BETA RADIDACTIVITY, SUSPENDED
(PCI/L AS SR/YT-90)

03516 GROSS BETA RADIOACTIVITY, SUSPENDED TOTAL
(PCI/L AS CS—-137)

03516 GROSS BETA RADIOACTIVITYs SUSPENDED
(PCI/L AS CS-137)

03517 GROSS BETA RADIOACTIVITY, SUSPENDED TOTAL
(PCI/G AS SR/YT=90)

03517 GROSS BETA RADIOACTIVITY, SUSPENDED
(PCI/G AS SR/YT-90)

03518 GROSS BETA RADIOACTIVITYs SUSPENDED TUTAL
(PCI/G AS CS—-137)

03518 GRUSS BETA RADIOACTIVITY, SUSPENDED
(PCI/G AS CS—-137)

39412 HEPTACHLOR, SUSPENDED TOTAL (UG/L)

39412 HEPTACHLURy SUSPENDED (UG/L)

39422 HEPTACHLOR EPOXIDEs SUSPENDED TOTAL (UG/L)

39422 HEPTACHLOR EPOXIDEy SUSPENDED (UG/L)




TABLE OF REVISED WATER-QUALITY PARAMETER CODES--CONTINUED

PARM. NEW TERMINOLOGY -- FIRST LINE

cobe OLD TERMINOLUGY —-- SECOND LINE

01044 IRONs SUSPENDED RECOVeRABLE (UG/L AS FE)

01044 IRONe SUSPENDED (UG/L AS FE)

01045 IRUNs TOTAL RECOVERABLE (UG/L AS FE)

01045 IRONe TOTAL (UG/L AS FE)

01170 IRONs RECUVERABLE FROM BOTTOM MATERIAL (UG/G AS FE)
01170 IRONs TOTAL IN BOTTUM MATERIAL (UG/G AS FE)
07062 IKON 59+ SUSPENDED TOTAL (PCi/L)

07062 IRUN 59+ SUSPENDED (PLI/L)

07063 IRON 59 SUSPENDED TOTALs COUNTING ERROR (PCI/L)
07063 IRON 59+ SUSPENDEDs COUNTING ERROR (PCI/L)

39432 ISOORINs SUSPENDED TOTAL (UG/L)

39432 ISODRINe SUSPENDED (Us/L)

01050 LEADs SUSPENDED RECOVERABLE (UG/L AS Po)

01050 LEeADe SUSPENDED (UG/L AS PB)

01051 LEADs TOTAL RECOVERABLE (UG/L AS PB)

01051 LEADs TUTAL (UG/L AS ¥3)

01052 LEADsy RECOVERABLE FROM BOTTOM MATERIAL (UG/G AS PB)
01052 tEADse TOTAL IN BOTTOM MATERIAL (UG/G AS PB)
39342 LINDANEs SUSPENDED TOTAL (UG/L)

39342 LINDANEs SUSPENOED (UG/L)

01131 LITHIUMs SUSPENDED RECOVERABLE (UG/L AS LI)
01131 LITHIUMs SUSPENDED (UG/L AS LI)

01132 LITHIUMs TOTAL RECOVERABLE (UG/L AS LI)

01132 LITHIUMs TOTAL (UG/L AS LI)

00926 MAGNESIUM,s SUSPENDED RECOVERABLE (MG/L AS MG)
00926 MAGNESIUMs SUSPENDED (MG/L AS MG)

00927 MAGNESIUM, TOTAL RECOVERABLE (MG/L AS MG)

00927 MAGNESIUM, TOTAL (MG/L AS MG)

39533 MALATHIONs SUSPENDED TOTAL (UG/L)

39533 MALATHIUN. SUSPENDED (UG/L)

01053 MANGANESEs RECOVERABLE FROM BOTTOM MATERIAL (UG/G AS MN)
01053 MANGANESEs TOTAL IN BOTTOM MATERIAL (UG/G AS MN)
01054 MANGANESEs SUSPENDED RECOVERABLE (UG/L AS MN)
01054 MANGANESEs SUSPENDED (UG/L AS MN)

01055 MANGANESE, TOTAL RECOVERABLE (UG/L AS MN)

01055 MANGANESEes TOTAL (UG/L AS MN)

ALPHABETIC LISTING--CONTINUED
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48 TABLE OF REVISED WATER-QUALITY PARAMETER CUDES-—CONTINUED
ALPHABETIC LISTING--CONTINUED

PARM, NEW TERMINOLOGY —- FIRST LINE
CODE OLD TERMINOLOGY —— SECOND LINE

71895 MERCURYs SUSPENDED RECOVERABLE (UG/L AS HG)
71895 MERCURYy SUSPENODED (UG/L AS HG)

71900 MERCURYs TOTAL RECOVERABLE (UG/L AS Ho)
71900 MERCURYs TOTAL (UG/L AS HG)

71921 MERCURYy RECOVERABLE FROM BUTTOM MATERIAL (UG/G AS HG)
71921 MERCURYs TOTAL IN BOUTTOM MATERIAL (UG/G AS HG)

39603 McTHYL PAKATHIONs SUSPENDED TOTAL (UG/L)
39603 METHYL PARATHIOUNs SUSPENDED (UG/L)

39757 MIREXse SUSPENDED TOTAL (UG/L)
39757 MIREXs SUSPENDED (UG/L)

01061 MOLYBDENUMy SUSPENDED RECOVERABLE (UG/L AS MO)
01061 MOLYBDENUMe SUSPENDED (UG/L AS M0)

01062 MOLYBDENUM, TOTAL RECUOVERABLE (UG/L AS MO)
01062 MOLYBDENUM, TOTAL (UG/L AS MO)

01063 MOLYBODENUMy RECOVERABLE FROM BOTTOM MATERIAL (UG/G AS MU)
01063 MOLYBDENUMs TOTAL IN BOTTOM MATERIAL (UG/G AS MO)

01066 NICKELes SUSPENDED RECOVERABLE (UG/L AS NI)
01066 NICKELs SUSPENDED (UG/L AS WnI)

01067 NICKeLs TOTAL RECOVERABLE (UG/L A> NI)
01067 NICKELe TOTAL (UG/L AS NI)

01068 NICKELy RECOVERABLE FROM BCTTOM MATERIAL (UG/G AS NI)
01068 NICKELs TOTAL IN BOTTOM MATERIAL (UGL/G AS NI)

00623 NITROGEN, AMMONIA PLUS ORGANICs DISSOLVED (MG/L AS N)
00623 NITROGENes KJELDAHLe DISSOLVED (MG/L AS N)

00624 NITROGENy AMMONIA PLUS ORGANIC» SUSPENUED TOTAL (MG/L AS N)
00624 NITROGENes KJELODAHLs SUSPENDED (MG/L AS N)

00625 NITROGENs AMMONIA PLUS ORGANICs TOTAL (MG/L AS N)
00625 NITROGENs KJELDAHLe TUTAL (MG/L AS N)

00626 NITROGENs AMMONIA PLUS ORGANIC,
TOTAL IN BOTTOM MATERIALe DRY WT (MG/KG AS N)
00626 NITROGENes KJELUAHLy TOTAL IN BOTTOM MATERIALes DRY WT (MG/KG AS N)

39543 PARATHIONs SUSPENDED TOTAL (UG/L)
39543 PARATHIONs SUSPENDED (UG/L)

39518 PCBe SUSPENDED TOTAL (UG/L)
39518 PCBs SUSPENDED (UG/L)

09505 RADIUM 226y SUSPENDED TOTAL (PCI/L)
09505 RADIUM 226+ SUSPENDED (PCI/L)



TABLE UF REVISED WATER-QUALITY PARAMETER CODES—-CONTINUED

PARM.
CODE

07082
07082

01136
01136

29633
29633

29634
29634

Oll46
01146

07102
07102

07103
07103

01076
01076

01077
01077

01078
01078

07122
ar122

07123
07123

39763
39763

70299
70299

01081
o108l

01082
01082

01083
01083

13505
13505

ALPHABETIC LISTING—-CONTINUED

NEW TERMINOLOGY -- FIRST LINE
ULD TERMINOLOGY —-- SECOND LINE

RHODAMINE WTe SUSPENDED TOTAL (UG/L)
RHODAMINE WTe SUSPENDED (UG/L)

RUBIDIUMs SUSPENDED TOTAL (UG/L AS RB)
RUBIDIUMs SUSPENDED (UG/L AS RB)

SCANDIUM 46, SUSPENUED TOTAL (PCI/L)
SCANDIUM 46+ SUSPENDED (PCI/L)

SCANDIUM 464 SUSPENDED TOTALs COUNTING ERROR (PCI/L)
SCANDIUM 46s SUSPENDEVDs COUNTING ERROR (PCI/L)

SELENIUMs SUSPENDED TOTAL (UG/L AS SE)
SELENIUMs SUSPENDED (UG/L AS 5SE)

SELENIUM 75, SUSPENDED TOTAL (PLI/L)
SELENIUM 75+ SUSPENDED (PCI/L)

SELENIUM 75, SUSPENDED TOTALs COUNTING ERROR (PLI/L)
SELENIUM 754 SUSPENDEDs COUNTING ERROR (PCI/L)

SILVERy
SILVERY

SILVER,
SILVER

SILVER
SILVERY

SILVER
SILVER

SILVER
SILVER

SILVEXe
SILVEXY

SOLIDSy
SOLIDS

SUSPENDED RECOVERABLE (UG/L AS AG)
SUSPENDED (UG/L AS AG)

TOTAL RECOVERABLE (UG/L AS AG)
TOTAL (UG/L AS AG)

RECUVERABLE FROM BOTTOM MATERIAL (UG/G AS AL)
TOTAL InN BOTTOM MATERIAL (UG/G AS AG)

110¢ SUSPENDED TOTAL (PCI/L)
110+ SUSPENDED (PCI/L)

110+ SUSPENDED TOTALe COUNTING ERRUR (PCI/L)
110+ SUSPENDEDs COUNTING ERROR (PCI/L)

SUSPENDED TUTAL (UG/L)
SUSPENDED (UG/L)

ReSIDUE AT 110 DEGe Co» SUSPENDED TOTAL (MG/L)
RESIDOUE AT 110 DEGe Cys SUSPENLDED (MG/L)

STRUNTIUMs SUSPENDED RECOVERABLE (UG/L AS SR)
STRONTIUMs SUSPENDED (UG/L AS SR)

STRONTIUMy TOTAL RECOVERABLE (UG/L AS 5R)
STRONTIUMy TOTAL (UG/L AS SR)

STRONT UMy

STRUNTIUM, TOTAL IN BOTTOM MATERIAL (UG/G AS 5R)

STRONTIUM 90, SUSPENDED TOTAL (PCI/L)
STRONTIUM 90, SUSPENDED (PCI/L)

RECOVERABLE FROM BOTTOM MATERIAL (UG/G AS SR)
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50 TABLE UF REVISED WATER-QUALITY PARAMETER CODES--COUNTINUED

ALPHABETIC LISTING--CONTINUED

PARMa NEW TERMINOLOGY —-- FIRST LINE

CODE OLD TERMINOLOGY -- SECUND LINE

13506 STRONTIUM 90+ SUSPENDED TOTALs COUNTING ERROR (PCI/L)
13506 STRONTIUM 90, SUSPENDED, COUNTING ERROR (PCI/L)
07142 SULFUR 35, SUSPENDED TOTAL (PCI/L)

07142 SULFUR 35, SUSPENDED (PCI/L)

07143 SULFUR 35, SUSPENDED TOTALe COUNTING ERROR (PCI/L)
07143 SULFUR 35, SUSPENDEDs COUNTING ERROR (PCI/L)

01101 TIN, SUSPENDED RECOVERABLE (UG/L AS SN)

01101 TINs SUSPENUED (UG/L AS SN)

01102 TINy TOTAL RECOVERASLE (UG/L AS SN)

01102 TIN, TOTAL (UG/L AS SN)

01151 TITANIUMs SUSPENDED TOTAL (UG/L AS TI)

01151 TITANIUMs SUSPENDED (UG/L AS TI)

39402 TUXAPHENEs SUSPENDED TOTAL (UG/L)

39402 TOXAPHENE, SUSPENDED (UG/L)

07010 TRITIUM, SUSPENDED TOTAL (PCI/L)

07010 TRITIUM, SUSPENDED (PCLI/L)

07011 TRITIUMsy SUSPENDED TOTALs COUNTING ERROR (PCI/L)
07011 TRITIUMs SUSPENDEDs COUNTING ERROR (PCI/L)

07014 TRITIUM, SUSPENDED TOTALs, COUNTING ERROUR (TRITIUM UNITS)
07014 TRITIUMy SUSPENDED, COUNTING ERROR (TRITIUM UNITS)
07016 TRITIUMy SUSPENDED TOTAL (TRITIUM UNITS)

07016 TRITIUMy SUSPENDED (TRITIUM UNITS)

22705 URANIUM, NATURALs SUSPENDED TOTAL (UG/L AS U NATURAL)
22705 URANIUMy MATURALy SUSPENDED (UG/L AS U NATURAL)
01086 VANADIUM, SUSPENDED TOTAL (UG/L AS V)

01086 VANADIUMs SUSPENDED (UG/L AS V)

01091 ZINCe SUSPENDED RECUVERABLE (UG/L AS ZN)

01091 ZINCy SUSPENDED (UG/L AS ZN)

01092 ZINCy TOTAL RECOVERABLE (UG/L AS IN)

01092 ZINCsy TOTAL (UG/L AS ZN)

01093 ZINC, RECOVERABLE FROM B8QGTTOM MATERIAL (UG/u AS ZN)
01093 ZINCy TOTAL IN BOTTOM MATERIAL (UG/G AS ZN)

01161 ZIRCONIUM, SUSPENDED TOTAL (UG/L AS ZR)

01161 ZIRCONIUMs SUSPENDED (UG/L AS ZR)

39733 2+4-Ds SUSPENDED TOTAL (UG/L)

39733 244-Dy SUSPENDED (UG/L)

39743  2+4+5-Ts SUSPENDED TOTAL (UG/L)

39743 2+445-T+ SUSPENDED UG 't



HYDROLUGIC-DATA STATION RECORDS 51
COLORADD RIVER MAIN STEM
09010500 COLORADD RIVER BELOW BAKER GULCHe NEAR GRAND LAKEs CO

LOCATIONe--Lat 40°19°33", long 105°951%22%s sn NESNWY SecCel2y Te4s Nes Re76 Was Grand Countys Hydrologic Unit
14010001+ on left bank 500 ft {150 m) downstream from Baker Gulchs le0 mr (leb km} upstream from Bowen Gulchs
and 5¢5 mi (848 km) northwest of town of Grand Lakee.

DRAINAGE AREAe--53¢4 mi2 (138 kmZ).

PERIOD OF RECORDe--May 1953 to current yeare.

REVISED RECOROSe--WSP 2124: ODrainage areae.

GAGE«—-Water-stage recordere Altitude of gage 1s 8+750 ft (2+667 m)» from topographic mape

REMARKSe--Records jood except those for winter periods which are poore Transmountain diversion above station
by Grand River ditch (see elsewhere in this report)e Several observations of specific conductance and water
temperature were obtained and are published elsewhere in this reporte

AVERAGE OISCHARGE«--25 yearss 6leb ft3/5 (1e745 m3/5)e 44+63D acre-fts/yr (55.0 hm3/yr)e.

EXTREMES FOR PERIOD OF RECORDe--Maximum discharges 976 ft3/s (27.6 m3/s) June 30s 1957y gage heights 7.19 ft
(2192 m); maximum gage heights 730 ft (2.225 m) June 259 1971; minimum da«ly discharyey 3.0 ft3/s (0085 m3/s)
Jane. 13+ 1963.

EXTREMES FOR CURRENT YEAR.--Maximum discharges 792 ft3/s (22.4 m3/s} at 0100 June 16y gage herghty 7.18 ft
(2188 m); minimum dailys 4«4 ft3/s {(Oel2 m3/s) Dece 2By 29

DISCHARGEy IN CUBIC FEET PER SECONDs WATER YEAR UCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES

DAY DCY NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 15 20 11 446 446 4e6 18 55 252 450 71 21

2 14 27 11 4.6 4.6 4e6 20 55 269 406 €7 20

3 13 24 11 446 4.6 4eb 22 62 265 391 59 20

4 13 23 11 4.6 4.6 448 24 55 283 351 H 20

5 18 23 1l 446 446 448 25 49 300 311 49 21

6 27 23 11 446 446 4.8 26 48 285 273 45 25

7 49 22 11 4e6 4eb 540 39 46 352 248 “6 27

8 32 22 1l 446 4.6 5«0 45 42 354 238 3 28

9 27 25 11 446 4.6 50 35 53 408 229 «1 28
10 27 19 1l 446 4.6 50 54 48 566 222 38 29
11 22 19 11 46 4.6 540 46 57 691 223 36 27
12 23 18 11 446 46 5.0 42 58 656 239 36 19
13 24 22 1l 446 446 50 48 71 662 213 338 19
14 23 21 11 4.6 4.6 540 28 L6 696 193 44 20
15 23 17 11 446 446 5«0 33 189 718 175 44 21
16 23 16 10 4.6 446 5.0 47 260 749 183 36 21
17 24 16 9.0 46 4e6 Se2 35 2641 732 207 31 25
18 24 17 Be2 4.6 4.6 5¢2 32 213 667 177 30 27
19 24 17 7.0 446 4e6 Se4 53 173 615 147 30 29
20 24 17 648 4.6 4.6 Se6 47 187 557 135 27 32
21 30 18 6.2 446 46 SeB 42 206 547 124 26 29
22 29 18 5.8 446 46 6.0 36 241 547 112 25 29
23 26 17 Set 446 446 640 33 282 589 102 25 27
24 25 16 Se0 446 4.6 6e4 35 321 643 95 23 23
25 24 15 4.6 446 4e6 et 45 343 669 87 22 20
26 23 14 4.6 446 4.6 9.0 56 313 597 8l 22 17
27 23 13 4e6 446 4.6 10 68 306 513 76 21 15
28 22 12 beb 446 4.6 12 65 276 479 73 20 la
29 22 11 4a4 446 —-— 14 60 239 474 99 20 18
30 24 1t 4.6 446 -— 16 61 267 sle6 92 20 18
31 23 — 406 46 -— 17 -—- 309 -— 73 20 -——
TOTAL 740 553 260e2 l142+6 128.8 209.2 1220 5181 15651 6025 L1108 689
MEAN 2349 1844 8.39 4460 4460 675 40.7 167 522 194 357 23.0
MAX 49 27 11 4.6 4.6 17 68 343 749 450 71 32
MIN 13 11 4e4 446 406 406 18 42 252 73 20 14
AC-FT 1470 1100 516 283 255 415 2420 10280 31040 11950 2200 1370

CAL YR 1977 TOTAL 13035.6 MEAN 35.7 MAX 270 MIN 3.3 AC-FT 25860 b
WTR YR 1978 TOTAL 31907.8 MEAN 87.4 MAX 749 MIN 4a4 AC-FT 63290



52 COLORADO RIVER MAIN STEM
09011000 COLORADO RIVER NEAR GRAND LAKEs CO

LOCATIONe.-—-Lat 40°13°08", long 105951725"y in NELXSWY% SeCel3e Te3 Ney Re76 Wes Grand Countys, Hydrologic Un:t
140100019 on left bank 200 ft (61 m) downstream from bridge on UeSe Highway 34s 400 ft (120 m) upstream from
high-water line of Shadow Mountain Lake at elevation 89367 ft (2:550e3 m)s and 3.0 mi (4«8 km) southwest of
town of Grand Lakes

DRAINAGE AREA«--102 mi2 (264 km2)e

PERIOD OF RECDRDe--July 1904 to Septemvber 1918, October 1933 to current year. Monthly discharge only for some
periodss published in WSP 1313. Pudblished as Grand River (North Fork) near Grand Lake 1904 and as North Fork
of Grand River near Grand Lake 1905-18e

REVISED RECDRDS.--WSP 1213: 1914. WSP 2124: ODrainage areae

GAGEe.~-Water-stage recordere Altitude of gage 15 84380 ft (2+554 m)s from topographic mape Prior to Jjure 15
1934, nonrecording gage at same site and datume June 15¢ 1934y to Septe 26y 1944y water-stage recorder at
site 1,100 ft (340 m) downstream at different datume

REMARKS.--Records good except those for winter periods which are poore Oiversions apove station for irrigatson
of about 2DO acres (809+000 m2) of hay meadows above station and about 2,000 acres (8.09 km2) below. Trans-
mountain diversion above station by Grand River ditch through La Poudre Pass to Cache la Poudre River basin
(see elsewhere in this report)e Several opservations of specific conductance and water temperature were
obtained and are published elsewhere in this reporte

AVERAGE OISCHARGE<--59 years {(water years 1905-18» 1934~78)s 905 ft3/s (2.563 m3/s)y 054570 acre-ft/yr
(8068 hm3/yr)e

EXTREMES FOR PERIDD OF RECORDe--Maximum discharge observeds 19840 ft3/s (52«1 m3/s) June 15, 16» 1918y gage
heighte 70 ft (2213 m)y from rating curve extended above 1¢100 ft3/s (31 m3/s); maximum gage heights 8421 ft
(2502 m) Apre 20s 1971 (backwater from ice); minimum daily discharges le7 ft3/s (0.048 m3I/s) July 18y 19,
1934«

EXTREMES FOR CURRENT YEARe.--Maximum dischargey, 936 ft3/s (265 m3s) at 1200 June 14 gage heights 6.43 ft
(1960 m); minimum dailys 9¢0 ft3/s (0e25 m3/s) July 28e

DISCHARGEs IN CUBIC FEET PER SECDNDs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES

DAY ocT NOV 0EC JAN FEB MAR APR MAY JUN JUL AJG SEP
1 23 30 20 14 15 13 36 105 396 465 79 24

2 22 36 20 15 14 13 39 102 382 404 82 23

3 20 30 18 15 14 13 40 124 367 390 69 22

4 19 30 20 16 14 13 45 Li0 348 349 63 22

5 23 29 20 16 14 13 49 95 374 305 57 21

6 34 29 20 Ie 14 13 47 84 357 258 »3 20

7 57 28 21 16 i3 13 64 78 388 213 54 22

8 51 28 20 le 13 13 66 15 419 185 53 21

9 39 27 20 16 13 13 59 72 431 175 51 21
10 37 29 20 15 13 13 68 S0 538 143 47 22
11 31 31 19 15 13 14 56 111 703 142 45 24
12 30 33 19 15 14 14 65 120 733 151 44 26
13 30 30 19 15 14 14 68 140 145 140 46 24
14 30 25 19 15 14 15 60 202 860 118 54 23
15 31 22 19 15 15 15 61 290 831 95 58 22
16 31 21 19 15 15 15 65 389 878 97 48 22
17 31 20 19 15 15 16 67 409 859 108 40 23
18 31 21 i9 16 15 16 57 316 739 99 37 26
19 31 23 18 15 14 16 57 286 678 68 38 28
20 31 24 18 14 14 16 63 299 632 52 36 34
21 37 25 18 15 la 17 69 351 607 44 35 33
22 41 25 18 14 14 17 72 382 584 34 33 34
23 35 25 17 14 14 18 65 44] 595 24 33 33
24 33 24 17 14 13 is 66 472 647 19 31 31
25 32 22 17 14 i3 18 86 504 679 15 30 28
26 30 22 17 14 4 18 101 476 640 12 29 26
27 30 21 16 15 i3 20 119 469 546 10 28 25
28 30 21 16 14 13 23 121 446 507 2.0 26 24
29 29 21 14 14 —— 25 i1l4 397 479 11 25 24
30 31 21 14 14 ——— 28 115 405 492 59 25 26
31 32 - 14 15 — 31 - 461 - 86 24 -—
TOTAL 992 773 565 462 388 514 2060 8301 17434 42800 1373 754
MEAN 32.0 258 18.2 1449 13.9 16«6 68.7 268 581 138 4443 25e1
MAX 57 36 21 16 15 31 121 504 878 465 B2 34
MIN 19 20 14 14 13 13 36 72 348 9«0 24 20
AC-FT 1970 1530 1120 916 770 1020 4090 16470 34580 8490 2720 1500

CAL YR 1977 TOTAL 1076045 MEAN 29.5 MAX 189 MIN 3.6 AC~-FT 21340
WTR YR 1978 TOTAL 3789640 MEAN 104 MAX 878 MIN 9.0 AC-FT 75170



53
GRAND LAKE UUTLET BASIN

09013000 ALVA B. ADAMS TUNNEL AT EAST PORTALs NEAR ESTES PARK, CO
LOCATION<—-Lat 40°19'40%, long 105°34%39", in SWLNWY, SeCePy Te4 Nes Rel3 Wey Larimer Countyy Hyarologic Jnit
10190006y on right pank at upstream end of Aspen Lreek siphons 700 ft (210 m) downstream from east portaly

and 4«5 mi (Te2 km) southwest of Estes Parke

WATER-QUALITY RcCORDS

PERIOD OF RELORD. September 1970 to current yeare
REMARKS.--Field data collected prior to 1974 water year are availaple in aistrict offices This 15 3 transmountain

diversion from Grank Lake and Shadow Mountain Lake for power and irrigation developments 'n the South Pla?te
River basin as part of the Colorado-Big Thompson projects Monthly diversion totals are given on pps 347-349.

WATER-QUALITY DATA, WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

SPE- cnLI- coL1-
STREAM=  comes FORMs — FORM. HARD-
ea CON= TOTALs FECALs  HARD= NESSs  CALCIUM
tzérnﬁ DUCT- OXYGENs  IMMED, 0,7 NESS NONCAR=  DIS=
TIME  Taneoue ANCE PH TFMPER= DIS=  (COLS. UM=MF (MG/L  BONATE SOLVED
OATE ANEOUS  (MICRO= ATURE SOLVED PER (COLS./ AS (MG/L (MG/L
(CFS) MHOS) (UNITS) (DEG ©) (M6/L) 100 ML) 100 ML)}  CACD3)  CACO3)  AS Ca)
ocT
16400
Ls. 1115 487 49 7.5 840 8.3 e - 21 0 66
16400 3
bEe 1300 514 51 7.2 5.0 7.6 - . 21 0 6.3
09,40 é
8 1250 421 52 7.5 2.5 8.4 58 K1 24 2 7.2
19440 0850 502 60 .
FER 7.6 1.5 8,8 K13 KS - - —
08,40 1440 542 6
MaR . 0 Tet 1.5 7.8 K18 K2 - - -
00ase
28 1230 483 60 7.3 2.0 8.0 K12 K2 28 7 8,
12,.. F
e 0820 551 60 7.2 3.0 8.1 K3 <l 25 0 Te6
10,44 410
e 141 536 55 7.3 5.0 7.4 K2 <1 25 | 7.9
06..
e . 1330 421 41 7.2 7.5 8,4 K220 K1 19 3 6.1
20,40 1630
2 423 18 7.2 14,0 7.8 KS 3! ) 0 1.8
23,40 1000 540 3s 7.8 14,0 7.3 75 K6 14 0 4,3
MAGNE - SODIUM  PDTASe CHLO= FLUO~
SIUMs  SODIUM, AD=- SIUMy BICAR= ALKA=  SULFATE  RIDEs RIDE»
DIS- DIS=- SORP= DIS=  BONATE CAR= LINITY DIS=- DIS~ DIS~
SOLVED SOLVED TION SOLVED  (MG/L  BONATE (MG/L SOLVED SOLVED  SOLVED
(MG/L (MG/L RATIO (MG/L S (MG/L as (MG/L (MG/L (MG/L
DATE AS MG}  AS Na) AS K) HCO3)  AS €03)  CACO3) aS S04) AS CL} AS F)
ocT
16c00 1.2 1.7 o2 o7 25 0 21 7.8 4 ol
NOV
16404 1.2 1,7 .2 o7 25 0 21 4,3 o4 ol
DEC
09¢00 1,4 1,7 2 o8 27 0 22 3.6 o3 »l
JaN
19¢04 - - - . - - - — - -
FEB
08esas - - - - - - - - - -
MAR
08e0s 1.8 2,3 2 9 25 0 21 5.5 o7 o2
APR
1240, 1,5 1.9 o2 .9 31 0 25 3,0 s ol
MAY
100e. 1,3 1.9 o2 8 29 0 24 4.5 o5 .2
JUN
06400 1.0 1,9 o2 o7 20 0 16 4,5 oé ol
JuL
HE 3 9 o2 2 T 1} 6 401 o2 ol
AUG
23e0 ] 1.5 o2 5 17 0 l4 2,5 o2 ol

K BASED DN NON-IDEAL COLONY COUNT.
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NATE

ocT
1640
NOV
165406
DEC
0%ee,
JAN
1960,
FFR
0Beee
MAR
0Bees
APR
12¢00
May
lo...
JUN
06e0s
JuL
20440
AUG
234

09013000 ALVA Be

SILICA,
DIS=-
SOLVED
(MG/L.

AS
S102)

5.7

5.5

DATE

ocT
16440
NOV
16444
DEC
09..,
MaR
08..0
APR
12440
MaY
1040
JUN
064¢ae
JUL
2044
AUG
23440

GRAND LAKE DUTLET BASIN

ADAMS TUNNEL AT EAST PORTALe NEAR ESTES PARKe CO--Continued

WATER-QUALITY DATA, WATER YcAR OCTOBER 1977 TO SEPTEMBER 1978

SOLIDS,
SUM OF

CONSTI~
TUENTS,
DIS=-
SOL VEN
{MG/L)

35

32

33

-

39
37
48
30
16
23

TIMF

1115
1300
1250
1230
0820
1410
1330
1630

1000

SOLTDS,
n1S~
SOLVED
(TONS
PER
aC-FT)

«05

CaDMIUM
DIS-
SOLVED
(UG/L
AS CcD)

SOLIDS
DIS~
SDLVED
(TONS
PER
JAY)
4640
444

37.5

50.9
59.5
69.5
34,1
18.3
33.5

COPPER,
D1S-
SOLVED
(UG/L
AS CU)

NITRO-
GEN«

NOZ2+NO3
ToTAL
(MG/L
AS N)

IRON,
D1S~
SOLVED
(us/t
AS FE)
30
40
100

170

90
100
70

HWITRO=
GEN+¢
NO2+NO3
DIS-
SOLVED
(MG/L
AS N)

.02

«06

.15

LEAD,
DIS~
SOLVEN
(UG/L
AS PB)

NITRO=-
GENy
AMMONT A
TOTAL
(MG/L
AS N)

MANGA =
NESE »
DIS~-
SOL.VEN
(UG/L
AS MN)

NITRO=-
GEN o AM=
MONIA
ORGANIC

TOTAL

(MG/L

AS N)

NICKELs

(U6/L
AS NI)

NITRO=-
GEN»
TNTAL
(MG/L
aS N

PHOS=-
PHORUS »
TOTAL
(MG/L
AS P)



COLDRADD RIVER BASIN 55
RESERVOIRS IN COLDRADO RIVER BASINs LD

09014500 SHADOW MOUNTAIN LAKEe.—~Lat 40°12°'26", long 105950'27", in SWYNWL seCel9s Te3 Ney Ra75 Wes Grand Lountys
Hydrologic Unit 14010001y in gate house on left side of outlet gates near center of Shadow Mountain Uam on
Colorado Rivers 1.0 mi (le6 km) upstream from Pole CLreek and 3«2 mi (5«1 km) south of town of Grand Lakee.
DRAINAGE AREAe 185 mi2 (479 km2). PERIOD OF RECORDs April 1947 to current year. Prior to Jctober 1960,
published as Shadow Mountain Reservoir near Grand Lakee REVISED RECOROSy WSP 1149: 1947-48. WSP 2124:
Orainage areas GAGEs water-stage recorder. Datum of gage is National Geodetic Vertscal Datum of 1929 (levels
by UeSe. Bureau of Reclamation); gage readings have been reduced to elevations NGVD. Supplementary water-
stage recorder on Grand Lake, 800 ft (240 m) north of outlet gates and 2.9 mt (4«7 km) north of Shalow Mountain
Dame

Lake is formed by earth and rockfill dam and dikese Storage began in April 1947, C(apacitys 17:860 acre-
ft (22.0 hm3), including usable capacity of Grand Lake above elevation 8+365 ft (24549.7 m) between elevation
89347 ft (2+544+2 m)s sil) of outlet gates and 8,367 ft (2+550e3 m)s maximum water surfaces Dead storage in
Shadow Mountain Lakes 506 acre-ft {624,000 m3). Dead storage in Grand Lake not determinede Shadow Mountain
Lake s used for stabilization of water level in Grand Lake. Usable capacety for diversion through Alva Be
Adams tunnels 3,660 acre-ft {4.51 hm3) between elevations 8¢365 Ft (2+549«7 m)s Crest of tunnel inlets and
89367 ft (2455043 m), maximum water surface. Figures given represent usable contents as determined from
summation of individual contents of Grand Lake and Shadow Mountasn Lake. Transmounta:n diversion from Colorado
River basins including water pumped from Lake Granbys is effected through Grand Lake and Alva B. Adams tunnels
for power and irrigation in South Platte River pnasin. Records furnished by U.S. Bureau of Reclamation.

EXTREMES FOR PERIOO OF RECORD: Maximum contentss 179920 acre-ft (22.1 hm3) May 22, 1955+ elevationy
8936703 ft (245504271 m); minimum since appreciable storage was first attaineds 2+630 acre~ft (3.24 hm3)

May 14+ 1948.

EXTREMES FDR CURRENT YEAR: Maximum contentss 17+460 acre—ft (21«5 hm3) Oct. loy elevatine 8:366487 ft

{215504222 m); minimume 164000 acre-ft (19«7 hm3) June lls elevations 8+365.78 ft (225494890 m).

09018500 LAKE GRANBYe.-—Lat 40°910°55", long 105°52°%14", in NWYNEYL sece35y Ta3 Ney Re76 Wes Grand Countys Hydrologic
Unit 14010001s in Granby pumping plant at north shore of lakes 2.5 mi (4.0 km) north of Granby Dam on Colorado
River and 7+5 mi (l2e1 km) northeast of Granbye ORAINAGE AREAs 312 mi2 (808 km2)., PERIOD OF RECORDs October
1949 to current yeare. Prior to October 1955, published as Granby Reservoir near Granby. REVISED R:tCORDS,

WSP 2124: Orainage areas GAGEs water-stage recorder. Datum of gage is National Geodetic Vertical Datum of
1929 (levels by UeS. Bureau of Reclamation); gage readings have been reduced to elevations NGVD. Prior to
Apre 9. 1951, nonrecording gage at dam at same datum.

Reservoir is earthfill dam and dikese Reguldtion began Septs 13y 1949, and usable storage beygan June lé&»
1950, while dam was under construction. Usable capacitys 4654600 acre-ft (574 hm3) between elevations
89186400 ft (294954093 m)y trash rack sill at outlety and 8+280.00 ft (2+523.744 m)s top of radial spillway
gates. DOead storages 744190 acre-ft (91.5 hm3). Figures given represent usable contentse Lake is used to
store water for pumping to Shadow Mountain Lake for transmountain diversion through Alva Be. Adams tunnel for
power and irrigation in South Platte River basine Records furnished by Ue.S. Bureau of Reclamatione

EXTREMES FDR PERIOD OF RECORO: Maximum contentss 465:900 acre—-ft (574 hm3) July 13, 1962, elevetiony
8+280.05 ft (2¢523.759 m); minimum since appreciable storage was attaineds 13,070 acre~ft (lé6el hmi) Apre los
1978y elevations 8¢190e93 ft (2¢496.595 m)e

EXTREMES FOR CURRENT YEAR: Maximum contentss 2709100 acre-ft (333 hm3) July 24y elevations 8+250.20 ft
(245144661 m); minimume 13,070 acre-ft (l6el hm3) Apre 16+ elevations 8+190.93 ft (244964595 m)s

MONTHENO ELEVATIDN IN FEET NGVD ANO CDNTENTS, AT 2400, WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

Contents Change in Contents Change in

Elevation {acre-— contents Elevation (acre- contents

Date (feet) feet) (acre-feet) (feet) feet) (acre-feet)

09014500__SHADOW MOUNTAIN LAKE 090148500 __LAKE_GRANBY -

Septe 30e ¢« @ o ¢ s o o o o o o 89366475 i7+410 - 8922783 152,000 -

OCte 3le o @ 2 o « « o = o o = 84366465 174240 -170 89224491 138,500 —13+500
NOVe 30¢ o o ¢ @ o ¢ o o o o o 8+366.81 175510 +270 8922190 125,000 -13+500
DeCe 3lec o o o @ o o s o o o o 89366468 17,280 -230 8+216el4 100+400 —24+600
CAL YR 1977 o« o o e o o o o o - - +130 - - -143+800
J3Ne 3le o ¢ ¢ ¢ ¢ o o o a o o 81366458 17.100 ~180 8420980 754280 —-25912C
Febe 28¢ =« o o ¢ =« o o = & o @ 8936675 174380 +280 Be 202476 499790 -25+490
Mare 3le o o o ¢ e ¢ o ¢ o o = 843664177 17,400 +20 8v194.29 224700 -27+090
ApFre 30ec o o= o o o ¢ o o = » » 89366460 17,090 ~310 89193475 21+110 -1+590
May 3le e ¢ » ¢ ¢ a s s & 2 o 84366.62 174180 +90 8+208.11 68+920 +474+810
June 30c o ¢ o o ¢ e o o o o o 81366440 164870 -310 89241497 2234700 +154.800
July 3le o ¢ o ¢ a s s ¢ s o o 81366066 174230 +360 89250401 269+ 000 +45+300
AUGe 3le o ¢ 2 @« ¢ s o ¢ o o o 89366435 17+520 +290 89246445 2484500 -20+500
Septe 30e o« o ¢ o ¢ e = o o o o 89366460 174130 -390 89242015 224,700 ~-23+800

WIR YR 1978

.
»
.
.
.
.
.
.

‘

- -280 - - *T72+720
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COLORAOO RIVER BASIN

09018300 GRANBY PUMP CANAL NEAR GRAND LAKEs CO--Continued

WATER-QUALITY RECOROS

PERIOD OF RECORDe.--September 1970 to September 1975y March 1978 to September 1978

STREAM=
FLOW,
INSTAN-
TIME TANEOUS
DATE {CFS)
MAR
15400 1130 €280
APR
2900 1545 E300
SEP
20eee 1500 325

E ESTIMATED.

WATER-QUALITY DATA, WATER YEAR

SPE=-
CIFIC
CON=
DUCT=-
ANCE
(MICRO-
MHOS)

65
a0

60

PH

{UNTTS)

OXYGEN,

TEMPER= D1S=-
ATURE SOLVED
(DEG C) (MG/L)
2.0 8.2

7.5 7.8
11.5 5.2

OCTOBER

coLl-
FORM,
TOTAL,
1MMED,
(COLS,
PER
100 ML)

<1
23

43

1977 TO SEPTEMBER 1978

coLI-
FORM,
FECAL,
0.7

UM=MF
{COLS./
100 ML)

<1
<1

<1

NITRO=
GENy
NO2+NO3
TOTAL
(MG/L
AS N}

.1‘
«08

«09

NITRO=
GENs AM=
MONTA +
ORGANIC
TOTAL
(MG/L
AS N)

«30
72

28

NITRO=-
GENy
TOTAL
(MG/L
AS N)

«80
«37

PrUS=
PHORUSy
TOTAL
(MG/L
AS P)

.08
07

.02



COLORADD RIVER MAIN STEM 57
09019000 COLORADD RIVER BELOW LAKE GRANBYe CO
LOCATIONe--Lat 40°08'39"y long 105°52'00"y in SELSEL Secelly Te2 Nev Re76 Wes Grand Countys Hydrologic Unit
14010001y on right bank 0e3 mi (0.5 km) downstream from Granby Dams 1«0 mi (le6 km) upstream from Walden
Hollows and 5.0 mi (B.0 km) northeast of Granby.

ORAINAGE AREA.--312 mi2 (B08 km2),

PERIOO OF RECORDe.--October 1950 to current yeare. Prior to October 1955, published as "below Granby Reservoira"

REVISED RECORDS.--WSP 2124: Drainage areae.

GAGEs.--Water-stage recorder and Parshall flumes Altitude of gage is Bs050 ft (2+454 m)» from topographic mape

REMARKSe.-~Records excellent. Seepage from Lake Granbys which varies from 2 to 8 ft3/s (0+06 to 0.23 m3/s)
depending on elevation of Lake Granbys is not included in recorde Flow completely regulated by Lake Granby
(station 09018500). Several diversions for irrigation of hay meadows above station. Transmountain diversions
by Eureka and Grand River ditches and Alva B« Adams tunnel (see elsewhere in this report)e Several abservations
of specific condurtance and water temperature were obtained and are published elsewhere in this reporte

AVERAGE DISCHARGE«--28B yearss 45«8 ft3/s (1.297 m3/s) 33,180 acre-ft/yr (409 hm3/yr).

EXTREMES FOR PERIOO OF RECOROQ.--Maximum discharges 1+520 ft3/s (43.0 m3/s) June 27-30, 1971y gage heighty 3.95 ft
(1204 m); maximum gage heighty 4«09 ft (le247 m) July 3+ 19735 minimum daily discharges 5«1 ft3/s (O«l% m3/s)
Octe By 99 1970+ Septe 39 1971

EXTREMES FOR CURRENT YEARe.~--Maximum discharges 103 ft3/s (292 m3/s) July 23-27y gage heights 1eBS ft (Ce564 m);
minimum dailys 10 ft3/s (0e28 m3/s) Octe 16-19a

DISCHARGEs IN CUBIC FEET PER SECONDy WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AJC SEP
1 11 19 19 20 19 19 20 50 92 87 67 24

2 11 19 19 20 19 19 20 73 92 87 44 28

3 11 18 19 20 19 19 21 75 92 90 43 38

4 11 18 19 20 19 19 20 75 91 9l 43 38

S 11 18 19 20 19 19 19 76 90 93 43 30

6 11 18 19 20 19 19 19 76 90 94 43 27

7 11 18 1° 20 19 19 19 Te 91 94 43 29

8 11 18 19 20 19 19 19 76 91 94 %3 26

9 11 18 19 20 19 19 19 T6 91 94 3 26
10 11 18 19 20 19 19 19 76 92 95 43 26
11 11 18 19 20 19 19 19 76 92 95 43 25
12 11 18 19 20 19 19 19 76 93 96 43 23
13 11 18 19 20 19 19 19 76 9% 97 43 26
14 11 18 19 19 19 19 19 e 95 99 40 29
15 11 i8 19 19 19 19 19 T6 96 99 39 29
16 10 19 19 19 19 19 19 76 96 99 41 29
17 10 19 19 19 19 19 19 76 96 99 4l 29
18 10 19 19 19 19 19 19 77 96 99 4l 29
19 10 19 20 19 19 19 19 7 96 99 4l 29
20 11 19 20 19 19 19 19 77 96 99 4l 29
21 11 19 20 19 19 19 19 77 95 101 41 29
22 11 19 20 19 19 19 19 84 94 102 4l 29
23 11 19 20 19 19 19 18 90 95 103 41 29
24 11 19 20 19 19 19 18 91 95 103 41 29
25 11 19 20 19 19 19 18 91 94 103 4l 29
26 11 19 20 19 19 19 19 90 93 103 41 29
27 11 19 20 19 19 19 20 90 93 94 4l 29
28 16 19 20 19 19 20 20 91 91 89 41 29
29 19 19 20 19 —— 20 20 91 88 90 39 29
30 19 19 20 19 —-—— 20 20 91 87 90 39 29
31 19 - 20 19 -—— 20 -— 91 -— 90 37 -
TOTAL 366 557 602 602 532 593 576 2469 2787 2968 1310 859
MEAN 11.8 18.6 19«4 194 19.0 19«1 19«2 796 9249 957 4243 28¢6
MAX 19 19 20 20 19 20 21 91 96 103 67 38
MIN 10 18 19 19 19 19 18 50 87 87 37 23
AC-FT 726 1100 1190 1190 1060 1180 1140 4900 5530 5890 2607 1700

CAL YR 1977 TOTAL 12070 MEAN 33.1 MAX 83 MIN 10 AC—-FT 23940
WTR YR 1978 TOTAL 14221 MEAN 39.0 MAX 103 MIN 10 AC-FT 28210



58 COLORADO RIVER MAIN STEM
09019500 COLORADDO RIVER NEAR GRANBYs CO

LOCATION.-~Lat 40°07°*15", long 105°54°00™y in SWYNWK Sec.22s Te2 Nevy Re76 Wey Grand Countys Hydrologic Urit
14010001y on right bank 0e3 mi (0.5 km) upstream from bridge on UeSes Highway 34s 1«3 mi (21 km) upstream
from Willow Creeks and 3«2 mi (5«1 km) northeast of Granbye

ORAINAGE AREA«--323 mi2 (837 km?)e

PERIOD OF RECORDe--October 1907 to September 1911 (published as Grand River near Granby)s Uctober 1933 ta
September 1953. May 1961 to current year (irrigation season only)e. Monthly discharge only for some periodsy
published in WSP 1313.

REVISED RECORDS.--WSP 2124: Drainage areae

GAGE<~-Water-stage recorder. Altitude of gage is 74960 ft (2+426 m)y from topographic map. June 10s 190Ry to
Septe 30y 1911y and May 12 to June 10e¢ 1934y nonrecording gages at site 300 ft (91 m) upstream at different
datumse. June 1ly 19349 to Septe 30y 1953y water-stage recorder at present site and datume

REMARKS.--Records goode Flow regulated by Lake Granby (station 09018500) since Septe 134 1949. Several diversions
for irrigation of hay meadows above stationes Transmountain diversions above station by Eureka and Grand
River ditches and Alva Be Adams tunnel (see elsewhere in this report). Several observations of specific
conductance and water temperature were obtained and are published elsewhere in this reporte

EXTREMES FOR PERIOD OF SEASONAL RECORDe.--Maximum discharges 19460 ft3/s (41«3 m3/s) July 1y 1973y gage heightys
4e25 ft (le295 m); minimum dailys 9e7 Ft3/s (027 m3/s) Septe 229 1975

EXTREMES FOR PERIOD OF CONTINUQUS RECORDe.--Maximum discharge observeds 4¢100 ft3/s (116 m3/s) June 20y 1979,
gage heighty 545 ft (1.68 m)s site and datum then in use; minimum dailys beb fLt3/s (0e1l9 m3/s) Jane 29, 19503
minimum observed prior to starting construction of Shadow Mountain Lakes 20 ft3/s (057 m3/s) Apra. by 1936
{(discharge measurement).

EXTREMES FDR CURRENT SEASONe--Maximum discharges 99 ft3/s (2.80 m3/s) at 1800 May 18y yage heighty leltd ft
(0«347 m); minimum dailys 16 ft3/s (0e45 m3/s) Septe 13.

DISCHARGEs IN CUBIC FEET PER SECOND» WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES

DAY ocT NOVv DEC JAN FEB MAR APR MAY JUN JuL AJG SEP
1 - 49 76 72 67 28

2 -— 5 19 71 41 22

3 -— 79 82 72 41 27

4 - 19 76 71 el 30

5 -— 8l 75 72 41 25

6 - 81 T4 T4 42 21

7 -——— 81 78 T4 %0 23

8 - 79 78 T4 40 24

9 -— 78 75 72 40 23
10 -— 8 75 15 41 24
1l - 79 75 75 40 24
12 -—- 79 75 71 42 17
13 -— 79 78 72 2 le
14 - 81 79 T4 41 18
15 -— 81 78 72 38 18
16 - 81 78 71 39 18
17 -— 82 81 72 40 19
18 -—- 86 79 71 4l 20
19 -— 83 79 71 39 22
20 -— 81 82 71 39 22
21 —_— 82 81 71 39 20
22 — 81 79 72 40 22
23 -— 79 78 72 40 23
24 —_— 78 78 74 40 24
25 - 79 78 76 4«0 18
26 —_— 81 79 T4 4«0 18
27 27 79 79 75 40 18
28 25 81 79 72 40 18
29 25 76 79 T4 40 19
30 30 75 81 T4 “0 20
31 —-— 78 —-—— 81 40 -—-
TOTAL _— 2441 2343 2262 1274 641
MEAN —_— 78.7 781 73.0 41e) 21le6
MAX — 86 82 8l 67 30
MIN —-— 49 T4 71 38 16

AC~FT — 4840 4650 4490 2530 1270



COLORADO RIVER BASIN 59
09020700 WILLOW CREEK RESERVOIR NEAR GRANBYs CO

LOCATIONe~~-Lat 40°08°49%, long 105956'31%, in SEL secely Te2 Nes Re76 Wes Grand Countys Hydrologic Unit 14010001¢
in shaft house near right end of Willow Creek Damy 342 mi (5e¢1l km) upstream from mouthy and %<2 mi (6.8 km)
north of Granbye

DRAINAGE AREAe-~134 mi2 (347 km2).
PERIOD OF RECORDe~—May 1953 to current yeare

GAGE.--Water-stage recordere Datum of gage is National Geodetic Vertical Datum of 1929 (levels by UeS. dureau
of Reclamat:ion)i gage readings have been reduced to elevations NGVOe

REMARKS<-~Reservoir is formed by earth and rockfill dam; storage began March 1953. ODead storage pool filled
May 3, 1953. Usable capacitys 9,060 acre-ft (11l.2 hm3) between elevations 8y077.00 ft (2+461.870 m)y trash
rack sill at outlets and 8¢130.00 ft (2+478.024 m)s crest of spillway. Dead storages 19490 acre-ft (le84 hm3).
Figures ygiven represent usable contents. Water is pumped to Lake Granby for transmountain diversion for
irrigation and power in South Platte River basine Records are furnished by U.S. bureau of Reclamatione

EXTREMES FOR PERIOD OF RECOROe—-Maximum contentSs 9,060 acre-ft (lle2 hm3) Aug. 3y 1953, elevations B8,129.99 ft
(20478021 m): minimum since first filling to spillways 10470 acre—ft (l.81 hm3) Apre 24y 1974, elevation,
8909014 ft (2+465.875 m)e

EXTREMES FOR CURRENT YEAR«~-Maximum contentss 8,980 acre-ft (llel hm3) Apre 23s elevationy 8+129.70 ft
{2+477933 m); minimume 59690 acre~ft (702 hm3) Nove 23y elevations 8911670 ft (29473.998 m)e

MONTHEND ELEVATION IN FEET NGVO AND CONTENTSy AT 2400+ WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

tlevation Contents {hange in contents
Date (feet) {acre-feet) (ecre-feet)

Septe 30e o ¢ o o ¢ ¢ o 2 o o 2 o & s 2 ¢ o s 0 8 0 0 0 00 89122657 7,020 -
OCte 3le o ¢ ¢ ¢ ¢ ¢ ¢ ¢ o s o o o ¢ 2 6 6 0606 0 2 0o o0 o 89125438 74750 +730
NOVe 304 o o s = 2 2 o = o o 5 0 06 9 s 5 2 ¢ s 8 2 oo oo 89117439 5¢820 -1+930
DeCe 3le ¢ ¢ o @« ¢ o 2 = ¢ 2 ¢ o 2 s 06 6 2 e 5 e s e o s o » 89119430 65240 +420

CAL YR 1977 2 o o o o ¢ 2 e o s o o s o 5 s s o« o a © o s » +450
JaNe 3le o ¢« ¢ ¢ @ ¢ = o o o 2 o e 2 0 2 8 9 0 o 8 8 0 = 89120490 69620 +380
FEDe 28Be o e e« @« o 2 o ¢ o o« o @« ¢ o« 2 2 a o » ¢ s a o s s o 8412208 69900 +280
Mare 3le ¢ o ¢« ¢ o 2 @ # s a o ¢ ® 2 o o 9 e ¢ 6 5 2 o s o= 89119456 69300 ~-600
APre 30e @ ¢ o o @ ¢ o © e e ¢ o« e ¢ s © ¢ o o © o o ¢ a oo 8s122426 659950 +650
May 3le = e ¢ ¢ e o o ¢ o % 8 e o % o % @ 8 s e 0 o 2 s e 89129427 8,850 +1+900
JUNE 30e ¢ ¢« ¢« @ ¢ « o ¢ ¢ @ ¢ & o s ¢ o e e 0o e 8 0 o0 = 89124445 7,500 -1+350
JUly 3le o ¢ ¢ o ¢ e @« 2 s @ e o o o 4 06 5 a o ¢ 2 s v o= 8+120.36 69490 -1+010
AUQe 3le e @ o o e 5 o = o ¢ 5 e ¢ o 2 o o 2 s 5 8 s 02 oo 8912145 69752 +260
SepPte 30c o o o o o 2 o ¢ 2 ¢ o ¢ ¢ o 2 2 o o 0 s 2 o ° a0 = 84125421 7+700 +950

WTR YR 1978 @ o ¢ ¢ ¢ o s ¢« @« « « » 2 ¢ & e ¢ s o o v a o = +680



60 wILLOW CREEK BASIN
09021000 WILLOW CREEK BELOW WILLOW CREEK RESERVOQIR, CO

LOCATIONe~—-Lat 40008°45",y long 105956%22", in SEY SeCely Te2 Ney Re76 Wer Grand Lountys Hydrologsc Unit 14010001,
on left bank 1+000 ft (300 m) downstream from Willow Creek Dams 08 mi (le3 km) upstream from Bunte Highline
Canal diversiony %<0 mi {(bed km) upstream from mouthsy and 4«0 M1 {be% km) north of oranbye

ORAINAGE AREA«~-134 mi2 (347 km2)e.
PERIUD OF RECURDa--August 1953 to current yeares
REVISED RECORDS.-—-WSP 1563: 1954-55.

GAGE.~-Water-stage recorder and 10-ft (3-m) Parshall flume with overflow weirs. Oatum of gage is 8+023.64 ft
(2+445.605 m) National Geodetic Verteical Datum of 1929 (levels by U.Se Bureau of Reclamation)e. Supplementary
water-stage recorder and Parshall flume on McWueary ditch 500 ft (150 m) downstream from point of diversion
at willow Creek Dame Datum of gage is By031e68 ft (2+44B8.056 m) National Geodetic Vertscal Datum of 1929
(levels by UeSe Bureau of Reclamation)e

REMARKS«~-Records good except those for winter periods which are poors Records show combined flow of creek and
McQueary ditche Flow completely regulated by Willow Creek Reservoir (station 09020700)s. Uiversions above
station for irrigation of hay meadows. McQueary ditch diverts at Willow (reex Dam for irrigation below
statione. Diversion above station from Willow Creek Reservoir by Willow Creek Pump Canal to Lake Granby as
part of the Colorado-Big Thompson project (see table below for figures of diversion)s Prior to Octe. 1y 1962»
records include priming and waste water from pump ctanale Several observations of specific conductance and
water temperature were obtained and are published elsewhere in this reporte

COOPERATION-~-Diversionsy in acre-feets by Willow Creek Pump Canal; furnished by U«S. Bureau of Reclamatione
AVERAGE DISCHARGE (COMBINED FLOW)e-~25 yearss 29+0 ft3/s (0821 m3/s)s 219010 acre-ft/yr (25+9 hm3/yr)e

EXTREMES FOR PERIOD OF RECORDe.--Maximum discharges B67 ft3/s (24.6 m3/s) June T, 1957y gage heights 4e84 ft
(Le475 m); no flow Septe 17-24y 19634 May ly 1965¢ May 2-10s Auge 16-21, 1969.

EXTREMES FOR CURRENT YEARe.--Maximum discharges 535 ft3/s {152 m3/s) at 1500 May 25 to 1000 May 26« gaye heighte
“e42 ft (le347 m); minimum dailys Oelé ft3/s (0004 m3/s) Aug. 18-20, Auge. 27 to Septe lla

DISCHARGEs IN CUBIC FEET PER SECONDy WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES

DAY oCcrY NGOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 7.0 Te2 6eb T«0 6e8 T«0 Te4 3.8 250 53 45 ol4

2 7.0 Te2 6eb 7.0 6e8 7.0 Tek .69 231 53 44 ala

3 7«0 Ta2 6a6 7.0 68 70 Te4 69 162 54 44 el&

4 Te0 Te2 6e6 7.0 6.8 Te0 Te& «69 154 54 25 olé

S 7.0 Te2 6e6 7.0 6.8 7.0 Tet «69 142 54 bl -la

6 7«0 7e2 66 Te2 6.8 7.0 Te4 «69 146 53 33 «l4

7 7.0 Te2 6eb Te2 6.8 Te0 Tett «69 146 53 ol ol4

8 T«0 Tel 66 Te2 6.8 7.0 1.9 63 177 53 bt ol&

9 T«0 Te2 646 Te2 6.8 7.0 Te9 «56 192 54 .l olé
10 Te5 7.2 6e6 T2 6.8 7«0 Te9 56 243 54 «33 ol&
11 Te5 6.8 beb 1.2 6.8 7.0 19 56 360 54 «33 ol&
12 Ta5 68 6eb Te2 6.8 7«0 Te9 «56 421 54 «33 «23
13 Te5 6e8 6eb Ta2 6.8 7.0 Te9 «56 368 54 «33 «23
14 Te5 6e8 6eb Te2 6e8 7.0 19 56 345 54 33 «23
15 15 6e8 6e6 Te2 6e8 T«0 Te9 «56 335 54 *33 «23
16 Te5 68 6eb 7.2 68 7.0 19 56 268 54 «33 +23
17 75 68 646 Te2 6.8 1.0 20 11 238 54 «23 «23
18 Te5 6e8 6eb 7.2 6.8 7.0 63 14 180 S4 ela «23
19 7.5 6e8 6e6 Te2 6.8 7.0 57 43 101 54 «l4 23
20 Te5 6.8 646 Te2 6.8 T«0 25 62 63 54 el »23
21 7.5 68 6eb 740 6.8 7«0 51 62 55 S4 23 «23
22 745 6.8 66 7.0 6e.8 7.0 63 18 55 54 «23 «23
23 7«5 6.8 626 7.0 648 70 63 164 55 52 «23 «23
24 T.5 6e8 6.6 7.0 6.8 7.0 30 340 55 47 «23 33
25 725 6«8 6eb 7«0 6.8 7.0 Te7 486 55 45 «23 o4k
26 Te2 6e8 648 70 6.8 7«0 Ta7 493 54 45 «23 «33
27 Ta2 648 6e8 7.0 6e8 7.0 Te7 393 54 45 olé «33
28 T2 6.8 6.8 70 68 7«0 TeT 285 53 45 «l4 «33
29 Te2 6e8 6e8 7.0 - 7.0 Te7 204 53 45 ala «33
30 Te2 6e8 6.8 T.0 —-—- 7.0 Ta7 200 53 45 ola «33
31 Te2 -— 608 7.0 -— 7.0 -— 209 g 45 ela -—
TOTAL 22642 2080 20548 22040 190.4 2170 54lal 3057.11 5124 1597 165413 6e72
MEAN 7«30 6e93 Ge b4 710 6480 700 1840 98e6 171 5le5 533 022
MAX Te5 Te2 68 T2 648 7.0 63 493 421 54 45 bl
MIN 7.0 68 66 740 6.8 70 Tet «56 53 45 el4 ol4
AC-FT 449 413 408 436 378 430 1070 6060 10160 3170 328 13
a Q 2320 0 o a 1150 3570 18050 23480 5150 1280 a

CAL YR 1977 TOTAL 4894437 MEAN 13.4 MAX 50 MIN 33 AC-FT 9710
WIR YR 1978 TOTAL 11758.46 MEAN 32.2 MAX 493 NIN <14 AC-FT 23320

a Diversionsy in acre-feets by Willow Creek Pump Canaly furnished by Ue.S. Bureau of Reclamation.
NOTE.-~-NO GAGE-HEIGHT RECORD OCTe 3 TQ APR. 18



FRASER RIVER BASIN 6l

09024000 FRASER RIVER NEAR WINTER PARKe CO

LOCATIONe--Lat 39°54°00", long 105%46'34"y in SEY SeCe4s Te2 Sev Re75 Wee Grand Countye Hydrologic Unst 14010001,
on left bank 500 ft (152 m) downstream from bridge on UeSe Highway 40y lel mi (le8 km) northwest of winter
Parke 2.0 mi (3e2 km) upstream from VasqueZ Creeky 3.5 mi (S+6 km) downstream from point of diversion for
Moffat water tunnely and 3.9 mi (643 km) southeast of Frasere

DRAINAGE AREA«—=27+6 mi2 (715 km2)e

PERIOO OF RECORDs~--September 1910 to current yeare Monthly discharge only for some periodss published i1n WSP
1313. Published as "near Arrow™ 1910-23 and as "near West Portal” 1924-39. Records since June 9y 1936y
equivalent to earlier records if transmountain diversions are added to flow past station.

REVISED RECOROS.--WSP 929: Orainage areae.

GAGE«--Water~stage recordere
by UsS. Geological Survey)e
upstream at different datume

Datum of gage is 8+906423 ft (2+714«619 m) Colorado State Highway Datum (levels
Septe 23» 1910, to May 12, 1916y nonrecording gage at trail bridge Oe6 mi (le0 km)

REMARKS.~-Records good except those for winter periods which are poore. Transmountain diversions above station
through Berthoud Pass ditch (see elsewhere in this report) and to Moffat water tunnel (not known sin-e 1968).
Several observations of specific conductance and water temperature were obtained and are published eisewhere
in this reporte.

EXTREMES FOR PERIOD OF RECORDe.-—Maximum discharges 820 ft3/s (23.2 m3/s) June 13, 1918y gage heights 2.9 ft
(0«88 m); minimum daily determineds 2 ft3/s (0406 m3/s) Mar. 30s Apre 9s 1912y Jan 23, 1915.

EXTREMES FOR CURRENT YEAR<.-—Maximum discharges 136 ft3/s (3.85 m3/s) at 1800 June 15y gage haighte le64 ft
(0500 m); maximum gage heights 203 ft (0619 m) Mare 12 (backwater from sce); minimum daily discharge,
3.9 ft3/s (0ell m3/s) Octe 1y l4e

DISCHARGEs IN CUBIC FEET PER SECDNDs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES
DAY ocr NOV DEC JAN FEB MAR APR MAY JUN JuL AuG SEP
1 3.9 4e5 5.0 Se6 -2 7.0 10 11 26 77 8.9 Bel
2 4«0 4e5 50 546 [P 7.0 8e9 11 26 14 8¢5 9.7
3 4el 4e5 52 5.6 6ot 1.0 8.0 11 26 38 8¢3 10
4 4.1 4e5 502 5.6 bek 7.0 93 11 25 17 e 8eb
5 4.8 50 52 55 6et 1.0 8e9 10 26 15 9e3 Be2
6 4ot 50 52 S5e4 6e9 70 FeT 10 28 15 9.4 Fel
7 6«0 50 52 5¢5 6.7 7.0 12 9e5 217 17 9e5 10
8 4e3 5.0 52 5.7 6e5 7.0 13 8.9 27 14 9e5 10
9 4a1 4e5 52 55 6e5 6.0 12 11 27 36 12 i0
10 4e2 4e5 502 55 64 640 i1 11 28 41 Fe7 10
11 48 4e5 52 53 6e2 6.0 12 12 29 58 9el 11
12 4eb 5.0 52 52 602 6.0 11 13 31 44 9.7 11
13 4e2 50 Se4 Sel 6.0 6.0 11 15 40 40 Y4t 11
14 3.9 S50 52 50 56 6.0 10 19 45 55 9.8 10
15 4e2 4e9 542 50 Se7 60 193 22 47 37 9.6 10
16 4ats 4e7 52 50 6e2 6.0 i3 25 59 %e5 8.9 Te2
17 4o 4e8 52 S5e2 6ed 6e0 i2 21 38 803 8.5 bed
18 4e5 4e9 562 53 70 640 i1 17 29 8eb 9.6 58
19 47 4e9 S5e2 S5e4 7.0 55 11 18 29 12 9e8 55
20 4.8 4e8 S5e2 S5e¢4 7«0 505 11 i8 28 12 12 55
21 49 4e8 Se4 55 70 S5e5 il 21 33 11 11 53
22 49 4e8 Se4 55 7.0 545 10 25 37 Fe5 9.9 52
23 4.3 50 S5e4 Seb Te0 S5e5 849 26 31 9e1 9.8 S5el
24 4.9 4e8 55 506 Te0 55 11 27 37 8e8 10 53
25 47 4e9 55 640 T<0 545 13 27 45 Teb 9.0 26
26 “eb 4e9 55 600 70 55 16 28 24 Teb Gel 20
27 4e5 4e8 56 60 T0 6o 14 21 29 9.2 9.1 14
28 4e5 4e9 5.6 60 7.0 T7el 11 28 46 16 el 12
29 4e5 4e9 55 640 8.0 | 9 27 63 12 Feta 9.0
30 4eb 50 55 6.0 - 8.9 12 28 74 10 8.8 6e3
31 4.7 - 5«8 6.0 - 10 - 217 - el 9.9 -
TOTAL 140.1 14443 164¢5 171.6 184.3 200.% 333.7 5754 1060 73843 296e5 28549
MEAN 4e52 4e81 5«31 554 658 646 ile.1 1846 35.3 23.8 Fe506 9.53
MAX 6.0 50 58 6.0 7.0 10 16 28 T4 77 12 26
MIN 3.9 4.5 50 50 S5e6 S5e5 8.0 8.9 24 Teb 83 Sel
AC~FT 278 286 326 340 366 3917 662 1140 2100 1460 588 567
CAL YR 1977 TOTAL 2531.0 MEAN 6493 MAX 18 MIN 3.5 AC-FT 5020
WIR YR 1978 TOTAL 4295.0 MEAN 11.8 MAX 77 MIN 3.9 AC~FT 8520



62 FRASER RIVER BASIN
09025000 VASQUEZ CREEK NEAR WINTER PARKs CO

LOCATIONe—-~Lat 39°55'13%, long 105°47°05%, in NEXNWY sece33e Tal Ses Re75 Wee Grand Countys Hydrologic Unit
14010001y on right bank 40 ft (12 m) downstream from pridge on U.Se Highway 40s 02 mi {Qe3 km) upstream from
mouthy 25 Mi (4«0 km) northwest of Winter Parks 25 mi (4«0 km) southeast of Frasers» and 4«5 mi (7.2 km)
downstream from Moffat water tunnel diversione

ORAINAGE AREA«-—27.8 mi2 (7240 km2)a

PERIOD OF RECORDe--June to August 1907, July to November 1909, October 1933 to current yeare Monthly discharge
only for some periodss published in WSP 1313. Records for June to Dctober 1908y published in WSP 259y are
unrelsable and should not be used. Fublished as Vasquez River at lower stations near Fraser 1907-9 and as
"near west Portal”™ 1934-39. Records for May 26y 1937, to September 1959+ eguivalent to earlier records «f
diversion to Moffat water tunnel is added to flow past statione

REVISED RECORDS.--See PERIUD OF RECORO.

GAGE.--Water-stage recorder and concrete controle. Oatum of gage 1s 84768448 ft (296724633 m) National Geodet:c
Vertical Datum of 1929. June ls 19074 to Octe 31ls 1909s nonrecording gage at site 0«8 mi (le3 km) uostream
at different datume

REMARKS.~—Records good except those for winter periods which are poore Transmountain diversions above station
to Moffat water tunnel not known since 1959« Several observations of specific conductance and water temperature
were obtained and are published elsewhere in this reporte

EXTREMES FOR PERIOD OF RECORO.--Maximum dischargey 470 ft3/s (133 m3/s) June 10y 1952+ gage heights 313 ft
{0«954 m)s from rating curve extended above 340 ft3/s (9.6 m3/5); no flow at times in 1944y 1946s 13564 1960,
1966,

EXTREMES FOR CURRENT YEAR.--Maximum dischargey 100 ft3/s (2.83 m3/s) at 0700 June lly gage heights 243 ft
(0=741 m); minimum dailys 1e8 ft3/s (0e051 m3/s) Febe. 18e

DISCHARGEs IN CUBIC FEET PER SECONDs WATER YEAR OCTUBER 1977 TQ SEPTEMBER 1978
MEAN VALUES

DAY ocr NOV 0EC JAN FEB MAR APR MAY JUN JuL AJG SEP
1 3.8 304 3e3 2e% 22 2.2 %e5 Te? 16 40 6e6 11

2 3e6 3.5 3.3 2e4 262 202 4e7 Te7 14 29 66 11

3 3.6 365 3.3 2e4 2e2 202 440 B8e9 14 20 863 11

4 3.6 3.8 3e2 2e4 2e2 22 4e2 849 13 10 8.6 1l

S 4ol 3.7 3.3 2e4 2e2 2.2 4e3 7«9 13 9e7 8e6 11

6 445 3.6 363 2ett 2e2 242 4«0 8e2 13 8e9 8e4 11

7 5«0 3e4 3.3 2e4 2.2 242 3.8 Te2 12 84 8.9 1l

8 4ol 3.l 3.3 2ot 22 242 43 Ta7 11 7.3 8e7 11

9 3.8 3.1 3.3 2.4 2.2 2e2 3e4 12 11 Te6 9.2 11
10 4ol 3.0 3.0 2e0 242 242 3.8 8e5 38 Te7 11 11
1 Se0 3.0 3.0 204 2e2 2.2 4.0 10 60 Te6 10 11
12 45 3.2 3.0 2e4 2.0 242 4.0 Ll 13 1a5 9e7 11
13 4e2 3e6 3.0 2e4 2¢0 2.2 4ot 12 9e8 11 8e4 11
14 4ol 3.7 3.0 2e% 2.0 2e2 b 15 21 21 11 11
15 37 4e0 3.0 2e4 240 22 4e2 21 8e2 17 8¢9 11
16 3.6 3.9 3.0 240 2.0 242 S50 25 Te5 Tet 8«6 11
17 3.6 3.7 3.0 2.4 20 2e2 4e5 23 S5e7 be2 8.9 11
is 3.5 365 3a1 2e4 l.8 2e5 4e5 20 6ot 548 9e9 i1
19 3.3 3.5 3.0 2e4 2.0 2.8 4e5 19 66 6ot 9e7 11
20 3.5 3e5 2.8 2e4 2«0 3.0 49 20 T7e3 Te6 9«8 11
21 3.6 3e5 246 2.4 2.0 2a6 4e9 21 Tel 6e8 9e7 11
22 3.8 3e5 207 204 240 3.0 5.9 23 7.6 6e 7 98 11
23 3.6 3.5 208 262 240 3.0 Se9 24 Beb6 607 11 11
24 3e5 3.5 248 262 2.0 2.8 6e0 25 8e8 6e7 11 11
25 3.7 3.5 248 2.2 2.2 3.0 6.9 22 7.3 6e7 11 11
26 35 3.4 2e6 2e2 2e2 28 58 19 10 Tel 9el 11
27 ERY- 3.4 245 2.2 242 3e6 Te2 17 10 7.0 9.0 11
28 3.4 3e4 2e6 242 202 345 8.0 17 10 Tal 9.0 11
29 3.2 3.0 2.6 2.2 - 3.6 T.8 17 22 T8 9sl 11
30 3e4 3.1 2.4 22 - 4e2 8a4 17 50 7.5 10 11
31 3e2 —— 2e4 242 - 4ot - 17 - Tel i1 -
TOTAL L17e7 103.5 91.3 T2e6 5848 82.2 15242 4797 447.9 323.4 28945 330
MEAN 3.80 Je45 2495 2434 2410 265 507 1545 149 100 934 11.0
MAX 540 4e0 3.3 2e4 242 Yot 8o 25 60 40 i1 11
MIN 3.2 3.0 264 262 1.8 2.2 3e4 Te2 Se7 58 606 11
AC-FT 233 209 181 144 117 163 302 951 888 641 574 655

CAL YR 1977 TOTAL 1638.8 MEAN 4049 MAX 15 MIN 1.5 AC-FT 3250
WTR YR 1978 TOTAL 2548.8 MEAN 6.98 MAX 60 MIN 1.8 AC~-FT 5060



FRASER RIVER BASIN 63
09025400 ELK CREEK NEAR FRASERe CO

LOCATIONe-—Lat 39°55°09%, long 105949¢31%, in SE4YNWY S@Ce3ly Tel Se» Ra75 Wes Grand Clountys Hydrologic Unit
14010001y on left bank 100 ft (30 m) upstream from unnamed tributary l+150 ft (350 m) downstream from West
Elk Creeky 2.0 mi (342 km) southwest of Frasers and 2.5 mi (4«0 km) upstream from mouthe.

DRAINAGE AREA.—-T«15 mi2 (18452 km2)e

PERIOO OF RECORDe--September 1970 to current yeare

GAGEs——-Water-stage recordere. Altitude of gage is 84805 ft (2+684 m)s from topographic mape

REMARKSs--Records qood except those for November and Aprile which are poore. Transmountain diversions above
station to Moffat water tunnele Diversions for irrigation of about 100 acres (405,000 m2) of hay meadows
above statione Several observations of specific conductance and water temperature were obtained anc are

published elsewhere in this reporte

EXTREMES FOR PERIOD DF RECORDe——Maximum discharges 88 ft3/s (2.49 m3/s) May 8s 1974y gage heighty 2.67 ft
(OeBl4 m); minimum dailys 0e10 ft3/s (0.003 m3/s) Jane 13y 1977

EXTREMES FOR CURRENT YEARe——Maximum discharges 23 ft3/s (0«65 m3/s) at 1800 May l6s gage heighte 206 ft (04628 m);
minimum dailys 0427 ft3/s (0008 m3/s) Septe 169 17

DISCHARGEs IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AJG SEP
1 1.2 1.0 «32 «40 e44 o4l .67 3.0 8.0 10 le5 «36

2 1.0 1.0 «33 «40 b 43 «73 3.6 Te3 10 le5 35

3 98 1.0 35 «40 44 «40 «70 Gets 6.8 96 1.3 36

4 1.0 1.0 35 «40 .44 «37 «70 4ol 6e5 93 lel «37

5 le4 lel 35 «40 .44 38 .75 3.1 645 9.0 1e2 «35

6 22 «93 35 «40 .44 «37 -85 248 643 8e7 led 31

7 34 «60 «35 «40 .44 35 «89 3.0 545 8e2 .99 «30

8 2.1 «66 «35 40 %4 36 lel 2e4 S5e2 Ta6 «58 «30

9 le7 «50 «35 «40 .44 «37 1.2 4el 4e6 7.2 44 «30
10 le5 «50 «35 «40 o44 37 le1 4eb6 4ol 6e9 «40 «30
1l l.5 .49 «35 «40 43 «36 86 55 3.6 b4 39 31
12 1.2 .45 <35 «40 «40D «36 le4 6e7 246 59 «37 «36
13 la2 40 35 °43 39 «36 le2 8e2 243 Se4 }-74 «33
14 le2 «40 35 bl «37 «35 lel il 241 560 «98 «31
15 lel «36 34 o4 «40 «35 1.0 14 le8 4e7 le2 -30
16 lel «32 32 43 «40 e32 lael 16 1.2 4eb «58 27
17 lel «32 «32 «40 «40 «34 lel 13 1.2 4ol 55 .27
18 lel «31 «32 «40 «40 <36 1.2 12 «88 4el .62 «30
19 lel <30 e32 40 «40 «36 1.3 12 23 3.7 «53 «29
20 lel «30 «32 «40 «40 =36 l1e3 12 10 4e2 51 31
21 le2 «35 e32 «40 «40 «37 let 13 11 3.9 «55 «33
22 1.2 «35 32 «%0 «40 «39 le5 14 12 362 «49 39
23 lel «35 «32 «40 «40 «37 1e5 14 12 22 «47 .42
24 1.1 «35 «35 «40 «40 35 242 14 12 1.9 b4 40
25 L0 «35 «35 «%0 «40 «34 3.0 13 12 le8 «%0 42
26 1.0 «35 «35 40 «40 «36 3.8 12 11 le5 .42 o4l
27 «99 «35 «35 «40 «37 o4l 3.7 12 il le4 «38 «40
28 «99 «35 35 «40 38 -4l 248 12 11 1.3 «37 b4
29 le0 «32 «35 40 - 44 3.0 10 11 le9 <37 42
30 l.1 .32 «36 «40 - «48 3.4 9e3 11 21 36 «40
31 1.0 - 38 s - «59 ——- 8e9 - leb <35 -
TOTAL 39.86 1538 1059 12455 11454 1184 46455 2777 202.78 1577 21.36 10.38
MEAN 1e29 «51 °34 «40 o4l «38 155 896 6.76 5«09 «69 35
MAX 3e4 1.1 38 44 b4 »59 3.8 16 12 10 1.5 b4
MIN «98 «30 «32 «40 «37 -32 «67 244 «88 1.3 «35 27
AC~FT 79 31 21 25 23 23 92 551 402 313 42 21

CAL YR 1977 TOTAL 32514 MEAN 89 MAX 5.2 MIN .10 AC—-FT 645
WTR YR 1978 TOTAL 818.23 MEAN 2.24 MAX 16 MIN 27 AC-FT 1620



64 FRASER RIVER BASIN
09026500 STe LOUIS CREEK NEAR FRASERy CO

LOCATIONe~-Lat 3995436%s long 105°952°40%, in SE4SHY secCe34s Tel Sev Re76 Wes Grand Lountys Hydrologic Unit
14010001y on left bank 300 ft (91 m) downstream from West Ste Louis Creek and 4.1 mi (646 km) southwest of
Fraserae

DRAINAGE AREA«-—32.9 mi2 (B85.2 km2}.

PERIOD OF RECDRO.--October 1933 to current years Prior to August 1934, monthly discharge onlyy published in
WSP 1313+ Records for May 1956 to September 1959, equivalent to earlier records if diversion to Moffat water
tunnel is added to flow past statione.

REVISED RECORDS.--WSP 2124: Drainage areaes

GAGE.--Water-stage recorders Datum of gage is By980.17 ft (2+737.156 m) National Geodetic Vertical Datum of
1929

REMARKSe-—Records good except those for winter periods which are poore Transmountain diversions above station
to Moffat water tunnel not known since 1959. Several observations of specific conductance and water temperatura
were obtained and are published elsewhere in this reporte

EXTREMES FOR PERIOD DF RECORDe--Maximum discharges 470 ft3/s (133 m3/s) June 15¢ 1952¢ gage heights 2.89 ft
(0881 m); maximum gage heights 3.21 ft (0.978 m) June 10y 1952 (backwater from log on control); minimum
discharge not determinedy probably occurred during January or February 196l.

EXTREMES FDR CURRENT YEARe.--Maximum discharges 199 ft3/s (Se64 m3/s} at 1900 June 16y gage heights 2.08 ft
(0634 m); minimum dailys 4e3 Ft3/s (0el2 m3/s) Nove lbe

DISCHARGEs IN CUBIC FEET PER SECUNDs WATER YEAR DCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AJG SEP

1 51 Sel 5.0 53 51 449 T2 Be7 50 147 34 13

2 S5el 52 Sel 53 5«0 47 Tel 8.9 52 140 34 12

3 4.9 S5e2 5.l S5e3 5«0 4e7 6e2 9.6 54 95 31 12

4 47 S50 5«0 5.3 4e9 hab 60 9e5 56 50 26 12

5 6e9 47 52 53 49 4a7 58 9.0 55 45 23 12

6 8el 4e5 5e¢6 S5e3 4e9 47 642 9.0 53 52 22 12

7 9.8 4e9 S5e2 543 4e9 4.7 66 9.7 55 87 2 11

8 7.5 Sel 53 5.3 47 4e8 Te2 9e2 56 14 19 11

9 6.8 Se4 Se4 Se3 4e8 4e8 Tet 9.6 57 52 1% 11

10 7«0 57 5.2 53 4e1 4e9 6el 98 68 49 17 11

11 6e2 6.0 Se2 Sel 4e8 4e9 646 11 63 47 15 12

12 5«8 52 Sel Sel 4e8 5«0 7.3 12 63 63 le 12

13 59 4e6 Sel 53 5«0 5.0 6e3 13 60 94 16 11

14 5.6 4e3 4a9 S5e3 540 S0 646 L6 78 95 17 11

15 640 4e5 49 S5e4 4e7 5.0 6e9 20 130 73 17 10
16 60 4e5 449 53 408 4e9 Te2 24 152 39 16 9.8

17 6e0 47 Sel 53 48 4e9 Te4 24 129 40 14 10

18 640 4e8 Se2 53 4e8 4e9 Ta? 24 94 38 14 10

19 640 4e9 Sel 543 4e8 4e9 Tel 24 68 1 16 10

20 60 5.0 Sel 53 4e8 4e9 Te6 26 47 36 16 1l

21 6al 5«0 S5¢2 53 48 540 Te7 28 50 40 15 10

22 6el Sel S5e2 53 4e9 540 Ta7 31 59 43 16 i0
23 52 4e9 5e2 542 4a9 5.0 710 32 99 41 15 949
24 540 49 5.2 5.0 4e9 5.0 Te7 34 128 39 15 Fe7

25 Sel 4e9 52 S5el 4e9 Sel 8e6 39 115 37 15 14

26 5.0 4e9 502 Sel 448 543 9.9 46 104 36 14 14
27 5.0 4e9 52 S5el Ge7 545 9«9 46 133 36 14 9«9
28 49 469 53 53 49 Sa7 93 47 157 36 13 el
29 4a9 4e8 53 Sel —-— 640 Jel 46 163 40 13 8.7
30 52 S5el 53 469 - 6ele 9el 49 169 40 13 845
31 5.1 —-—- S5e3 4.9 —-—— 7«0 —-— 51 - 35 13 -—
TOTAL 18340 148.7 1604 162.0 13640 1579 223.1 73640 2617 L1775 558 327.6
MEAN 5090 4496 517 5423 4eB6 5.09 Tets 2367 872 5763 18.0 1069
MAX 98 6.0 5.6 Seé 5.l 7«0 Fe9 51 169 147 34 14
MIN 4o 443 4e9 4e9 407 4ab Se8 B.7 47 35 13 8e5
AC-FT 363 295 318 321 270 313 443 1460 5190 3520 1110 650

CAL YR 1977 TOTAL 4535.1 MEAN 12.4 MAX 50 HMIN 4.3 AC-FT 9000
WTR YR 1978 TOTAL 71847 MEAN 1947 MAX 169 MIN 43 AC-FT 14250



FRASER RIVER BASIN 65
09032000 RANCH CREEK NEAR FRASER,y CO

LOCATIONe~—Lat 39°57°00%s long 105°45°54%, in NWYNEL sece22y Tel Ses Re?5 Wer Grand Countys Hydrologic unit
14010001y on right bank 450 ft (137 m) downstream from Middle Fork and 2.7 mi (4«3 km) east of Frasere

DRAINAGE AREAe--19¢9 mi2 (5145 km2)a

PERIOD DF RECORDe--August 1934 to current year. Records since May 15+ 1949y equivalent to earlier records 1f
diversion to Moffat water tunnel is added to flow past statione

REVISED RECORDS.--WSP 1243: 1935.

GAGE.—--Water-stage recordere Altitude of gage is 8¢685 ft (29647 m)s from topographic mape

REMARKS+--Records good except those for winter periode which are fairs Diversion above station for irrsgation
of hay meadows along Fraser Rivere. Transmountain diversion above station to Moffat water tunnel (not furnished
by Colorado Division of Water Resources)e Several observations of specific conductance and water temperature
were obtained and are published elsewhere in this reporte

EXTREMES FOR PERIOD OF RECORDe-—Maximum discharges 402 ft3/s (112 m3/s) June 28« 1957 gage heighte 3.7¢2 ft
(lel34 m); minimum dailys Oea4 ft3/s (0.011 m3/s) Septe 21y OCts 64 1960.

EXTREMES FOR CURRENT YEAR.-—Maximum discharges 174 ft3/s (4¢93 m3/s) at 2300 June 14y gage heights 2.77 ft
(0e844 m); minimum dailys le3 Ft3/s (0«037 m3/s) Sept. 30.

DISCHARGEy IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES

DAY ocT NOvV OEC JAN FEB MAR APR MAY JUN JUL AJG SEP
1 3e4 3.2 2.8 245 245 2.1 4e0 bel 23 29 64 209

2 3e4 3a2 2.8 245 24 2e1 36 beb 23 41 6.1 208

3 3e5 3.2 248 204 204 2e2 3.2 T2 22 <3 5«8 27

4 3e4 3.2 248 2¢4 2e4 242 33 6e8 21 4e3 5+6 2.7

5 4«0 342 2.9 2.4 2e4 2.2 3e4 bel 20 12 5«3 2406

6 Se4 3.2 2.9 2. 2% 242 4e2 5«9 20 15 5.2 2.3

1 6e7 3.3 2.8 202 243 22 402 Se7 20 40 Sel le9

8 5.0 3.4 3.0 242 262 22 4e9 Se4 20 43 4e9 l.5

9 4e6 3.5 3.5 242 2e2 202 4eb 6o 22 26 4.8 l.6
10 Ge4 3.8 2e7 2e2 262 2el 3.7 8.0 34 24 4e5 le9
11 4e0 3.8 27 242 202 21 3.9 Be4 32 23 4.8 le9
12 4e0 3.7 2a7 2.2 242 21 4e5 Te? 30 26 408 17
13 40 3.6 2e7 2e4 242 201 4e2 10 50 35 4.8 2.3
14 40 3e2 2.7 245 2e2 2e1 bo4 15 110 41 5e2 243
15 4e0 29 207 24 2e2 2-~1 4e6 20 130 32 Se4 243
16 4.0 2.8 246 243 22 2e1 4eb 24 T4 10 S 1.5
17 3.9 2.7 25 243 245 243 4ot 26 36 8e6 4e0 le6
18 3.9 27 245 242 2.5 23 4ot 23 24 8.2 4a1 le9
19 3.9 27 246 2.3 245 243 4ot 21 22 Te5 440 3.5
20 3.9 2e7 25 2.2 2e5 243 4e5 22 21 Te6 3.8 3.l
21 4ol 248 246 242 245 263 4e8 24 22 6.9 249 243
22 4eD 28 207 242 25 2e4 4e9 27 21 6el 3.9 L9
23 3.7 247 27 202 245 2e3 4e9 29 19 6.0 3.6 Le7
24 3.6 27 27 22 245 262 52 33 19 5.6 3.5 1.5
25 3.5 27 27 202 203 22 58 31 19 67 3.1 2e5
26 3.5 247 247 242 262 23 6.9 29 16 Fe2 29 2e3
27 3.4 27 27 2e2 262 243 7e5 27 28 1.0 2.8 l.8
28 3.3 27 2e6 243 22 245 beab 25 43 6.7 2.8 le5
29 3e3 245 25 2e4 -—— 28 6.6 25 37 6e9 3.3 let
30 3.6 245 245 242 - 3.2 66 25 30 6e5 3.1 1e3
31 4e3 - 2e5 2.2 - 3.8 - 40 - 6el 3.1 -
TOTAL 123.7 90.8 B84el 7048 6505 718 14244 557e1 1008 529.9 135.1 63.2
MEAN 399 3.03 271 2428 234 232 4.75 18.0 33.6 17.1 4«30 211
MAX 6e7 3.8 3e5 245 245 3.8 7e5 40 130 43 64 3.5
MIN 3.3 245 25 2e2 242 2e1 3.2 S5e¢4 16 4e3 2e8 13
AC-FT 245 180 167 140 130 142 282 1110 2000 1050 268 125

CAL YR 1977 TOTAL 1721.0 MEAN 4e72 MAX 20 MIN le7 AC-FT 3410
WTIR YR 1978 TOTAL 2942.4 MEAN 8.06 MAX 130 MIN le3 AC-FT 5840



66 COLORADD RIVER MAIN STEM
09034500 COLORADO RIVER AT HOT SULPHUR SPRINGS» CO

LOCATION.--Lat 40°05°00", long 106%05'15"y in NEYNEX secCe2s Tel Nes Re78 Wey Grand (ountys Hydrologic Jnit

14010001y on left bank about 1+000 ft (300 m) north of UeSe Highway 40y 1 m» {l.6 km) northeast of 4ot Sulphur

Springss and 4e5 mi (7.2 km) upstream from Beaver Creeke
DRAINAGE AREA.-—-825 mi2 (24137 km?)e.
WATER-DISCHARGE RECORODS

PERIOD OF RECURDe—-July 1904 to current year. Monthly discharge only for some periodss puplished in WSP 1313,
Prior to 1907 and 1914-18y published as Grand River at Hot Sulphur Springss and as Grand River at Sulphur
Springs 1907-13.

REVISED RECORDS«-—-wSP 1313: 1905s WSP 1924: Drainage areae.

GAGE.--Water-stage recorder. Altitude of gage is T+670 ft {(2+338 m)s from railroad elevationss July 28y 1934»
to Apr. l6s 19069 nonrecording gage on bridge le7 mi (247 km) downstream at different datume Apre 17y 19064
to Septe l8y 1930+ nonrecording gage at bridge L4 mi (2«3 km) downstream at datum 7e¢651le26 ft (24332104 m)
National Geodetic Vertical Datum of 1929. Supplemental water-stage recorder (nonrecording gage priov to
Jane 1y 1963) at different datum at site le7 mi (2«7 km) downstreams used for winter records some yeirsSe

REMARKS.-—-Records good except those for winter periode which are faire Flow affected by transmountain diver-
sionss storage reservoirsy and diversions above station for irrigation of about 13+000 acres (526 x%2)e

EXTREMES FOR PERIDD DF RECOURDe-—-Maximum discharge observeds 10+300 ft3/s (292 m3/s) June 15, 1921y gage heights
8.7 ft (256 M)y site and datum then in use; minimum dailys 33 ft3/s (0.93 m3/s) Septs 27 1956.

EXTREMES FOR CURRENT YEAR.--Maximum discharges 19200 ft3/s (34.0 m3/s) at 0400 May 26+ gage heights 2.18 ft
{0e664 m); minimum dailys 50 FtI/s (le42 m3/s) DCte 4e

DISCHARGEs IN CUBIC FEET PER SECUNDy WATER YEAR OCTUBER 1977 TO SEPTEMBER 1978
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
§ 56 69 63 70 66 67 252 314 842 710 217 92

2 54 65 71 63 66 61 237 294 127 660 180 78

3 52 72 87 69 67 66 240 322 676 616 173 83

4 50 68 84 73 67 65 229 346 659 420 173 83

5 55 70 65 71 67 67 253 335 662 371 153 80

6 76 69 69 71 67 70 233 297 674 356 l44 T2

7 91 69 81 70 67 73 260 293 651 373 140 73

8 85 70 T4 69 67 68 321 291 617 420 138 16

9 68 66 69 69 66 68 335 259 666 382 133 75
10 63 66 81 69 66 70 224 282 785 386 12¢ 19
1L 58 66 72 69 67 71 223 305 1030 410 120 84
12 53 66 75 68 66 69 317 334 1040 403 122 85
13 55 66 78 67 65 71 281 325 969 405 12¢ 17
14 56 66 80 65 65 70 269 403 968 460 131 78
15 56 68 78 66 65 65 280 504 1020 460 145 7
16 56 67 76 67 65 64 2391 640 1020 380 131 74
17 57 73 70 66 65 69 314 703 942 348 119 14
18 58 69 73 68 65 70 248 652 837 333 113 79
19 58 72 71 66 66 75 255 613 726 306 11¢ 19
20 62 14 67 67 67 82 231 581 627 297 11¢ 83
21 70 T6 66 68 68 85 268 601 566 301 114 79
22 69 80 68 68 68 90 284 706 564 288 114 17
23 66 82 78 66 69 87 249 790 571 280 114 79
24 63 a8 76 67 69 a7 232 987 6l4 276 111 18
25 62 93 76 66 70 86 254 1150 609 262 111 T4
26 61 92 75 68 7 90 274 1130 579 252 118 90
27 61 81 74 68 69 99 315 1000 530 238 104 84
28 60 79 76 66 68 112 293 902 627 220 99 79
29 65 79 T4 65 - 138 277 152 676 230 26 76
30 72 74 T4 67 - 154 333 700 781 244 95 75
31 75 -~ 73 66 — 196 - 873 — 227 93 -
TOTAL 1943 2195 2294 2104 1874 2611 8072 17684 22315 11314 3979 2372
MEAN 627 73e2 740 679 6649 84e2 269 570 Ta4 365 128 791
MA X 91 93 87 73 71 196 335 1150 1040 710 217 92
MIN 50 65 63 65 65 64 223 259 530 220 93 T2
AC-FT 3850 4350 4550 4170 3720 5180 16010 35080 44260 22440 7890 4700

CAL YR 1977 TOTAL 40504 MEAN 111 MAX 326 MIN 45 AC~FT 80340
WTR YR 1978 TOTAL 78757 MEAN 216 MAX 1150 MIN 50 AC-FT 156200



CULUORADO RIVER MAIN STEM 67
09034500 COLORADU RIVER AT HOT SULPHUR SPRINLSe CO-—Continued
WATER-QUALITY RECORDS
PERIOD OF RECORDe--April 1947 to current yeare

PERIOD DF DAILY RECORDe-~-
SPECIFIC CONDUCTANCE: April 1947 to current yeare
WwATER TEMPERATURE: April 1949 to current yeares

EXTREMES FOR PERIOU UF DAILY RECORDe--
SPECIFIC CONDULTANCE: Maximum daslys 400 micromhos Febe 5y 19745 minimum darlys 43 micromhos June 2y 1947
WATER TEMPERATURES: Maximume 28°C July 17+ 1971 minimums freezing point on many ddys during winter months
each year.

EXTREMES FUR CURRENT YEAR.--
SPECIFIC CONJUCTANCE: Maximum dailys 180 micromhos several days during Marcn to Mayi; minimum dailys 70 miCromhos
June 4a

AATER TEMPERATURES: Maximum dailys 2240°9C July 27; minimum dailys 0.0°C many days during Uctober to March.

WATER-QUALITY DATAy WATER YEAR UCTOBER 1977 TQ SEPTEMBER 1978

SPE=
CIF1C HARD=
STREAM=  CON= HaRD= NFSSs CALCIUM
FLOWs DUCT= OXYGENS NESS NONCAR=  DIS=
INSTAN= ANCE PH TEMPER<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>